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Red River Coal Company

EXECUTIVE SUMMARY

Biological Monitoring, Inc. (BMI) performed a stream survey in the South Fork Pound
River Watershed for the Red River Coal Company. The purpose of this survey was to
conduct instream biological assessments as outlined in the Division of Mine Land
Reclamation Guidance Memorandum 32-10 Revised. A total of five (5) stations were

sampled.

The Virginia Stream Condition Index (VASCI) protocol was used for instream biological
surveys. All biological sampling was performed in accordance with the Virginia
Department of Game and Inland Fisheries’ scientific collection permit requirements.
Instream sampling for chemical analyses were performed concurrently. The instream

samples were analyzed for chemical parameters as per permit requirements.

On March 28", 2012, samples were collected following BMI’s Biological Monitoring
Program Quality Assurance Project Plan for Wadeable Streams and Rivers.
Ephemeroptera, Plecoptera, and Trichoptera were identified to the generic level. All
other organisms were identified to the lowest practicable taxonomic level. The US
EPA’s Rapid Bioassessment Protocols for use in Wadeable Streams and Rivers was used

for sampling macroinvertebrate populations and performing habitat assessments.

The analyses of the spring 2012 survey data yielded VASCI scores ranging from 13.76 to
54.87. Using the Virginia Department of Environmental Quality devised scale, these
stations were classified in the Severe Stress to Stress Aquatic Life Use (ALU) Tiers. The
five monitoring stations habitat assessment scores ranged from 138 (sub-optimal) to 162
(optimal). For comparative purposes, data from three previous sampling events are
presented within this report. The limited data accumulated to date lacks the resolution to
determine cause and effect relationships.
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1.0 INTRODUCTION

Biological Monitoring, Inc. (BMI) specializes in issues of water quality. Since 1980, BMI
has been providing expertise in aquatic toxicology and risk assessment. Highly motivated
and academically trained scientists at BMI work closely with clients to create practical
solutions to environmental problems. BMI has maintained a commitment to the research
and development of aquatic biomonitoring and toxicological concepts resulting in leading

edge technologies and applications.

BMI interacts with regulatory agencies on behalf of its clients to solve specific
environmental problems associated with water quality and toxicological regulations and
permit compliance. With its main facilities located in Blacksburg, Virginia, BMI focuses
on the development and application of procedures to create feasible solutions that balance

the need for environmental protection and continued economic development.

BMI performed a stream survey for the Red River Coal Company in the South Fork
Pound River Watershed located in Wise County. The purpose of this survey was to
conduct instream biological assessments as outlined in the Division of Mine Land
Reclamation (DMLR) Guidance Memorandum 32-10 Revised (DMLR 2011). The
present report provides the methods utilized and the results obtained from the March 28",
2012 sampling event. For comparative purposes, data from three previous sampling
events (November 16", 2010, April 15™, 2011 and November 1%, 2011) are also reported.
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2.0 METHODS AND MATERIALS

2.1 General

On March 28", 2012, samples were collected following BMI’s Biological Monitoring
Program Quality Assurance Project Plan for Wadeable Streams and Rivers (QAPP) (BMI
2012). The Virginia Stream Condition Index (VASCI) protocol was used for this
instream biological survey (Tetra Tech 2003). The US EPA’s Rapid Bioassessment
Protocols for use in Wadeable Streams and Rivers (RBP) was used for sampling
macroinvertebrate populations and performing habitat assessments (USEPA 1999).
Qualitative habitat assessments were conducted at each bioassessment site by trained and
experienced individuals. This survey was conducted in accordance with the DMLR
Guidance Memorandum No. 32-10 Revised (DMLR 2011). Prior to initiation of this
survey, BMI consulted with DMLR personnel to determine the specific monitoring data

and locations necessary and appropriate for this project.

2.2 Station Location

Five sampling stations were selected by a representative from DMLR. The stations were
located in Wise County, Virginia and within the South Fork Pound River Watershed.
Latitude and longitude coordinates were recorded at each station using a Garmin® Global
Positioning System portable unit (GPSMAP 60 CSX). Table 1 summarizes the
monitoring station attributes. Figure 1 provides a map of the area and the locations of

each benthic station.
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Table 1. Red River Coal Company Monitoring Station Attributes.

Station ID Location Summary Latitude Longitude

SFP-1 Most upstream station in South Fork Pound River | 37° 03° 57.0” | 82° 41’ 40.6”

SEP-2 South Fork Pound River downstream of 370 04> 45.97 | 82° 39° 30.8”
confluence of Rat Creek

SC-1 Mouth of Short Creek 37°04 36.9” | 82°39’29.4”

RC-1 Mouth of Rat Creek 37° 04> 36.3” | 82°39°27.1”

GF-1 Mouth of Glady Fork 37°05>23.1”| 82°37°51.4”

Data use subject to license.

®© 2004 DeLorme. Topo USA® 5.0.

www delorme.com

MN (0.0° W) Data Zoom 12-0

Figure 1. Map of the Red River Coal Company Monitoring Stations
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2.3 Macroinvertebrate Sampling & Assessment

2.3.1 Sampling & ldentification

All biological sampling was performed in accordance with the Virginia Department of
Game and Inland Fisheries’ scientific  collection permit  requirements.
Macroinvertebrates were collected at each benthic station following the single habitat
approach (riffle-run) as presented in the QAPP (BMI 2012). Samples were collected

using a semi-quantitative approach.

Four samples were collected at each station using a 0.50 m wide rectangular kick-net
having a 600 um mesh size. Each sample was collected by first placing the net on the
bottom downstream of the 0.50 m? area to be sampled. Where appropriate, large rocks
and debris were brushed off into the net and removed. The area to be sampled was then
vigorously kicked for approximately 20 seconds. For each of the monitoring stations, the
four samples were rinsed, composited, placed in a labeled container, and preserved in
70% ethanol. Sample information was recorded on a BMI Sample Chain of Custody

Form and returned to BMI’s laboratory for enumeration and identification.

Organisms were separated from the debris in the laboratory. Subsampling was performed
on each sample to a standard count of 110 £ 10%. The taxonomic orders Ephemeroptera,
Plecoptera, and Trichoptera were identified to the generic level. All other organisms
were identified to the lowest practicable taxonomic level. Organism identification
utilized the appropriate taxonomic keys (Merritt and Cummins 2008). All organisms

from this study will be retained for a period of at least two years.
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2.3.2 Macroinvertebrate Data Assessment

Macroinvertebrate data were analyzed using A Stream Condition Index for Virginia Non-
Coastal Streams (Tetra Tech 2003). This VASCI was developed from an analysis of data
collected by the Virginia DEQ from 1994 to 1998 and 1999 to 2002. Using these data,
VASCI designated statewide reference values were determined for each of the following

six metrics of community structure:

» Total Number of Taxa measures the total number of distinct taxa and,
therefore, is representative of the diversity within a sample. High
diversity is a strong indicator of stream health and ability to sustain
populations. This metric value is expected to decrease in response to

increased perturbation.

* Total Number of EPT Taxa is a measure of the total number of distinct
taxa within the Orders Ephemeroptera, Plecoptera, and Trichoptera. These
orders include the mayflies, stoneflies, and caddis flies, respectively.
Organisms in these three orders have low tolerances to perturbation. As a
result, the value of the metric is expected to decrease in response to

increasing perturbation.

» Percent EPT is the percentage of individual Ephemeroptera, Plecoptera,
and Trichoptera organisms within a sample. This metric is calculated by
dividing the number of EPT organisms by the total number of sample
organisms. This metric indicates the relative abundance of these sensitive
orders within the stream community. The value of this metric is expected

to decrease in response to increasing perturbation.

* Percent Chironomidae is the percent individual organisms of the Family
Chironomidae within a sample. The metric is calculated by dividing the
number of Chironomidae organisms by the total number of sample
organisms. Family Chironomidae, the midges, are tolerant to perturbation

and their relative abundance tends to increase in impacted streams. As a
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result, the value of this metric is expected to increase in response to

increasing perturbation.

* Percent Two Dominant Taxa is the percentage of total individuals in the
two taxa with the greatest number of organisms. The metric is calculated
by adding the number of organisms present in the two largest taxa.
Dividing this sum by the total number of organisms yields the relative
abundance of the two dominant taxa. Samples with populations
concentrated into a few taxa may be an indication of impact. This metric

IS expected to increase in response to increasing perturbation.

« Hilsenhoff Biotic Index (HBI) was originally designed to evaluate organic
pollution by utilizing tolerance values to weight taxa abundance. The
resulting HBI value is an estimation of overall pollution level. The metric

is expected to increase in response to increasing perturbation.

The VASCI metrics and their expected response to perturbation are summarized in Table
2.

Table 2. VASCI Metrics and Expected Responses.

Metric Expected Response
Total Number of Taxa Decrease
Total Number of EPT Taxa Decrease
Percent EPT Decrease
Percent Chironomidae Increase
Percent 2 Dominant Taxa Increase
Hilsenhoff Biotic Index Increase

VVASCI scores for each of the five monitoring stations were calculated by dividing each
station’s metric values by the corresponding VASCI statewide reference values. This
yielded a percentage score for each metric relative to the statewide reference condition.

If the percentage score of any individual metric was greater than 100, the score was
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truncated to 100. The six resulting values were then averaged to arrive at the VASCI

score for each station.

2.4 Habitat Assessment

Habitat assessments were performed at each benthic station where macroinvertebrates
were collected. These assessments were performed as per the RBP (USEPA 1999). Ten
habitat parameters were assessed, each receiving a score of 0 — 20. A description of each

of the habitat parameters follows:

 Epifaunal Substrate / Available Cover rate the availability of structures
in the stream that can be utilized as refuge, spawning, and feeding sites by
macroinvertebrates. Examples of such structures would include boulders,
cobble, undercut banks, roots, logs and branches. The availability of

cover can be a limiting factor on stream diversity and abundance.

* Embeddedness rate the degree to which coarse substrate such as gravel;
cobble and boulders are sunken into the sand, silt and mud substrate of the
stream bottom. Embeddedness is the result of sediment movement and
deposition. Increased embeddedness reduces the available refuge, feeding
and spawning sites available to macroinvertebrates resulting in lower

diversity and abundance.

* Velocity / Depth Regimes gauge the presence or absence of four velocity-
depth patterns. These patterns are slow-deep, slow-shallow, fast-deep, and
fast-shallow. Ideally, all four patterns should be present to best provide a

stable diverse stream community.

* Sediment Deposition rates the degree to which new sediment has
accumulated in pools, point bars and islands. Sediment deposition may be

an indicator of an unstable environment and lowered diversity.
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e Channel Flow Status rates the degree to which water fills the stream
channel. Channel flow status may be affected by obstructions, diversions
or widening of the stream channel. As less of the channel is filled by
water, the amount of suitable substrate is also reduced.

e Channel Alteration rate the degree to which the shape of the stream
channel has been altered. Alterations may include bridges, roads,
diversion channels, channel straightening, artificial embankments, riprap,
dams, weirs, and other instream structures. Channel alteration often

results in scouring and loss of available habitat.

* Frequency of Riffles (or Bends) rates the presence of quality riffle or
sinuous habitat. Riffles and sinuous streams provide quality habitat for

stable, diverse communities.

* Bank Stability indicates the degree to which banks have eroded or may
erode. Eroded banks are a sign of sediment movement and deposition,
which leads to reduced epifaunal habitat. Unstable banks may also point

to poor vegetative cover.

* Bank Vegetative Protection gauges the extent of vegetative protection at
the stream bank and the nearby riparian zone. Bank vegetation plays a

vital role in erosion control, nutrient uptake, stream shading, and food

supply.

* Riparian Vegetative Zone Width measures the extent of natural
vegetation from the stream through the riparian zone. Wide vegetative
zones provide pollution buffering, erosion control, habitat, nutrient uptake
and nutrient input. These beneficial contributions can be impaired by
commercial and residential development, roads, pastures, actively worked

fields, etc.
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Table 3 identifies each of the ten Habitat Assessment Parameters and their range of
scores. Scores for each parameter were recorded on Habitat Assessment Field Log
Sheets (USEPA 1999). The habitat assessment score for each station was calculated by
adding the score for each parameter yielding a station total. The highest attainable score
was 200. The actual habitat assessment process involves rating the ten parameters as
optimal (>153), suboptimal (101-153), marginal (46-100), or poor (<45).

Table 3. Habitat Assessment Parameters

Parameter Description Scoring
1 Epifaunal Substrate / Available Cover 0-20
2 Embeddedness 0-20
3 Velocity / Depth Regime 0-20
4 Sediment Deposition 0-20
5 Channel Flow Status 0-20
6 Channel Alteration 0-20
7 Frequency of Riffles or Bends 0-20
- Left 0-10
8 Bank Stability Right 0-10
. . Left 0-10
9 Vegetative Protection Right 0-10
L . . Left 0-10
10 Riparian Vegetative Zone Width Right 0-10

2.5 Water Quality Assessment

Prior to any field data collections, all handheld meters were calibrated. Conductivity (uS),
pH, temperature (°C) and flow were recorded at each of the five sample stations.
Conductivity, pH and Temperature were all recorded using a Hanna Instruments Portable
pH/EC/TDS/Temperature Meter (HI 991300). Stream velocities were measured using a
Global Water Flow Probe FP101. Stream discharge was calculated using the Mid-
Section Velocity Area Method (Buchanan 1969). Instream sampling for additional
analyses were performed concurrent to the biological sampling. These samples were
taken to Environmental Monitoring, Inc. of Norton, VA for subsequent analysis. The

analysis conducted for each station included the parameters listed in Table 4.
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Table 4. Chemical parameters for used for analysis

Flow (gpm)

Manganese (mg/L)

Total Arsenic (ug/L)

Temperature (°C)

Magnesium (mg/L)

Total Beryllium (ug/L)

pH (STD units)

Total Acidity (mg/L)

Total Cadmium (ug/L)

TSS (mg/L) Total Alkalinity (mg/L) Total Chromium (ug/L)
Specific Conductance (uS/cm) Bicarbonate Alkalinity (mg/L) Total Copper (pg/L)
TDS (mg/L) Carbonate Alkalinity (mg/L) Total Lead (ug/L)

Sulfates (mg/L)

Hardness (mg/L)

Total Mercury (ug/L)

Chlorides (mg/L)

Total Zinc (ug/L)

Total Nickel (pg/L)

Aluminum (mg/L)

Total Antimony (ug/L)

Total Selenium (ug/L)

Iron (mg/L)

Total Silver (ug/L)

Total Thallium (pg/L)

Total Cobalt (ug/L)

Nitrate (mg/L)

Total Barium (ug/L)

Total Cyanide (pg/L)

Nitrite (mg/L)

Total Boron (ug/L)

Total Phenols (ug/L)

Diss. Organic Carbon (mg/L)

March 2012 Benthic Macroinvertebrate Survey: Results
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3.0 RESULTS

3.1 Station Location

Since they were selected by DMLR personnel, the five monitoring stations were assumed
to be representative of the appropriate outfalls in this watershed. Station attributes,
including latitudes and longitudes, are presented in Table 1 and depicted in Figure 1.
Station photographs and descriptions are presented in Appendix A. Flows were adequate

for sampling at all stations.

3.2 Macroinvertebrate Monitoring Data

3.21 Virginia Stream Condition Index Metrics

The VASCI metric values for the Red River Coal Company monitoring stations sampled
in March 2012 are summarized in Table 5. The Number of Taxa ranged from 5 (SFP-1,
SFP-2, and RC-1) to 12 (GF-1) and the Number of EPT Taxa ranged from 1 (SFP-1) to 8
(GF-1). The Percent EPT (less Hydropsychidae) ranged from 0 (SFP-1) to 70.09 (GF-1)
and Percent Chironomidae ranged from 19.66 (GF-1) to 89.09 (SFP-1). The remaining
two metrics, Percent Two Dominant Taxa and Hilsenhoff Biotic Index (HBI) had ranges
of 81.20 (GF-1) to 94.55 (SFP-1) and 3.03 (GF-1) to 5.95 (SFP-1), respectively.
Identification and enumeration data for the March 2012 sampled stations are presented in

Appendix B.

Tables 6, 7 and 8 present the metric values from Fall and Spring 2011 and Fall 2010

sampling season.
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Table 5. Red River Coal Company Station VASCI Metrics for Spring 2012.

Station Number of Number of Percent EPT Percent Percent Two HBI
ID Taxa EPT Taxa (less Hyd.) Chiron. Dom. Taxa Score
SFP-1 5 1 0 89.09 94.55 5.95
SFP-2 5 3 7.92 86.14 90.10 5.68
SC-1 10 6 15.60 72.48 81.65 5.22
RC-1 5 3 1.98 88.12 94.06 5.89
GF-1 12 8 70.09 19.66 81.20 3.03
Table 6. Red River Coal Company Station VASCI Metrics for Fall 2011.
Station Number of Number of Percent EPT Percent Percent Two HBI
ID Taxa EPT Taxa (less Hyd.) Chiron. Dom. Taxa Score
SFP-1 5 1 0 67.24 82.76 5.98
SFP-2 7 4 21.85 60.50 79.83 4.92
SC-1 10 6 35.29 40.20 67.65 3.90
RC-1 3 14.85 67.33 79.21 5.27
GF-1 5 56.30 13.45 63.03 3.15
Table 7. Red River Coal Company Station VASCI Metrics for Spring 2011.
Station Number of Number of Percent EPT Percent Percent Two HBI
ID Taxa EPT Taxa (less Hyd.) Chiron. Dom. Taxa Score
SFP-1 4 0 0 46.53 97.03 5.96
SFP-2 6 2 4.81 90.38 95.19 5.74
SC-1 3 1 9 90 99 5.44
RC-1 3 1 0 97.30 99.10 5.97
GF-1 7 4 67.33 5.94 83.17 1.82
Table 8. Red River Coal Company Station VASCI Metrics for Fall 2010.
Station Number of Number of Percent EPT Percent Percent Two HBI
1D Taxa EPT Taxa (less Hyd.) Chiron. Dom. Taxa Score
SFP-1 6 1 0 55.56 87.65 6.06
SFP-2 10 5 29.79 23.40 56.38 4.57
SC-1 10 5 34.75 50.85 66.95 4.28
RC-1 14 6 9.30 46.51 67.44 5.47
GF-1 15 8 68.63 5.88 44.12 2.82
March 2012 Benthic Macroinvertebrate Survey: Results Page 12
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3.2.2

Virginia Stream Condition Index Scores

VASCI scores were calculated for all monitoring stations. Table 9 presents a summary of

the VASCI scores from the Red River Coal Company monitoring stations for March

2012. VASCI scores calculated for the Red River Coal Company monitoring stations
ranged from 13.76 (SFP-1) to 54.87 (GF-1).

Tables 10, 11and 12 present VASCI scores from Fall and Spring 2011 and Fall 2010

sampling season.

Table 9. Red River Coal Company Monitoring Station VASCI Scoring Spring 2012,

Station | Number of | Number of Percent Percent Percent Two HBI VASCI
1D Taxa EPT Taxa EPT Chiron. Dom Taxa Score Score
SFP-1 22.73 9.09 0 10.91 7.88 59.49 13.76
SFP-2 22.73 27.27 22.25 13.86 14.31 63.48 20.49
SC-1 45.45 54.55 43.81 27.52 26.52 70.29 33.52
RC-1 22.73 27.27 5.56 11.88 8.58 60.43 17.06
GF-1 54.55 72.73 196.87 80.34 27.17 102.44 54.87
Table 10. Red River Coal Company Monitoring Station VASCI Scoring Fall 2011.
Station | Number of | Number of Percent Percent Percent Two HBI VASCI
1D Taxa EPT Taxa EPT Chiron. Dom Taxa Score Score
SFP-1 22.73 9.09 0 32.76 24.92 59.08 18.57
SFP-2 31.82 36.36 61.37 39.50 29.14 74.64 34.10
SC-1 45.45 54.55 99.14 59.80 46.75 89.68 50.02
RC-1 36.36 27.27 41.72 32.67 30.05 69.60 29.71
GF-1 40.91 45.45 158.15 86.55 53.43 100.72 53.29
Table 11. Red River Coal Company Monitoring Station VASCI Scoring Spring 2011.
sutinto | MWIber | GrEpT | Pt | Bt | qooon | 1| vASCH
Taxa Taxa

SFP-1 18.18 0 0 53.47 4.29 59.41 16.92
SFP-2 27.27 18.18 13.50 9.62 6.95 62.64 17.27
SC-1 13.64 9.09 25.28 10 1.45 67.06 15.81
RC-1 13.64 9.09 0 2.70 1.30 59.22 10.74
GF-1 31.82 36.36 189.12 94.06 24.32 120.27 48.32
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Table 12. Red River Coal Company Monitoring Station VASCI Scoring Fall 2010.

Number Percent
Station ID Number of EPT Percent Peljcent Two Dom HBI VASCI
of Taxa EPT Chiron. Score Score
Taxa Taxa
SFP-1 27.27 9.09 0 44.44 17.84 57.92 19.57
SFP-2 45.45 45.45 83.67 76.60 63.03 79.79 49.25
SC-1 45.45 45.45 97.60 49.15 47.76 84.12 46.19
RC-1 63.64 54.55 26.13 53.49 47.05 66.69 40.13
GF-1 68.18 72.73 192.77 94.12 80.75 105.54 64.47

3.3 Habitat Assessment

Table 13 presents a summary of the habitat assessment scores for the Red River Coal

Company monitoring stations from the March sampling event. Habitat assessment scores
ranged from 138 (SC-1) (sub-optimal) to 162 (RC-1) (optimal).

Tables 14, 15 and 16 include a summary of habitat assessment scores from Fall and

Spring 2011 and Fall 2010 sampling seasons.

Table 13. Red River Coal Company Monitoring Station RBP Habitat Scoring Spring 2012.

Parameter SFP-1 SFP-2 SC-1 RC-1 GF-1
Subst./Cover 17 17 18 19 18
Embeddedness 16 16 14 16 14
Velocity 15 10 11 17 15
Sediment Dep. 13 17 16 16 12
Channel Flow 19 19 18 19 19
Channel Alt. 17 15 12 15 15
Freq of Riffles 16 20 19 18 19
Bank Stab L 8 10 7 9 8
Bank Stab R 8 9 5 7 8
Veg. Prot. L 6 10 5 9 9
Veg. Prot. R 9 4 8 6 9
Rip. Zone L 5 4 1 10 10
Rip. Zone R 10 0 4 1 2
Total 159 151 138 162 158
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Table 14. Red River Coal Company Monitoring Station RBP Habitat Scoring Fall 2011.

Parameter SFP-1 SFP-2 SC-1 RC-1 GF-1
Subst./Cover 14 17 18 19 16
Embeddedness 15 10 16 18 9
Velocity 4 19 15 15 15
Sediment Dep. 18 13 15 16 10
Channel Flow 16 17 13 15 17
Channel Alt. 19 12 18 10 18
Freq of Riffles 16 18 16 17 20
Bank Stab L 9 8 8 9 7
Bank Stab R 8 9 8 8 4
Veg. Prot. L 9 9 9 7 9
Veg. Prot. R 10 6 4 9 4
Rip. Zone L 8 4 10 2 10
Rip. Zone R 10 4 2 2 2
Total 156 146 152 147 141

Table 15. Red River Coal Company Monitoring Station RBP Habitat Scoring Spring 2011.

Parameter SFP-1 SFP-2 SC-1 RC-1 GF-1
Subst./Cover 16 16 16 17 18
Embeddedness 18 17 12 13 16
Velocity 7 10 5 8 16
Sediment Dep. 19 19 19 19 18
Channel Flow 14 19 19 19 19
Channel Alt. 14 15 14 14 15
Freq of Riffles 17 19 19 19 11
Bank Stab L 6 8 9 9 9
Bank Stab R 9 9 9 9 9
Veg. Prot. L 5 9 6 10 10
Veg. Prot. R 10 9 6 7 9
Rip. Zone L 6 6 1 10 8
Rip. Zone R 10 8 1 0 7
Total 151 159 136 154 165
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Table 16. Red River Coal Company Monitoring Station RBP Habitat Scoring Fall 2010.

Parameter SFP-1 SFP-2 SC-1 RC-1 GF-1
Subst./Cover 17 14 10 8 11
Embeddedness 7 12 16 11 15
Velocity 11 19 8 4 11
Sediment Dep. 10 16 16 10 18
Channel Flow 13 16 9 9 14
Channel Alt. 11 12 10 11 15
Freq of Riffles 11 11 15 16 18
Bank Stab L 2 7 7 6 8
Bank Stab R 4 6 6 6 8
Veg. Prot. L 6 4 7 3 5
Veg. Prot. R 3 1 4 6 4
Rip. Zone L 2 3 4 1 7
Rip. Zone R 4 0 0 4 2
Total 101 121 112 95 136

3.4 Water Quality Assessment

Instream conductivity, pH, temperature and flow were recorded at each station. Table 17
presents the instream water quality assessments from the March 2012 sampling event.
The conductivity ranged from 263 (SC-1) to 2070 (SFP-1) and the pH ranged from 7.05
(GF-1) to 8.10 (SFP-2). The water temperature ranged from 12.7 (GF-1) to 16.2 (RC-1)
and flow ranged from 7.5 (GF-1) to 28.18 (SFP-2).

Tables 18, 19 and 20 include a summary of water quality analyses from Fall and Spring

2011 and Fall 2010 sampling seasons.

Table 17. Red River Coal Company Water Quality Analyses Spring 2012

Station 1D Conductivity(pS/cm) pH Watt(aor C‘I)'emp Flow (cfs)
SFP-1 2070 7.30 15.4 19.07
SFP-2 1887 8.10 15.4 28.18

SC-1 263 7.18 14.3 125
RC-1 1278 7.40 16.2 3.55
GF-1 523 7.05 12.7 7.5
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Table 18. Red River Coal Company Water Quality Analyses Fall 2011

Station ID Conductivity(uS/cm) pH Water Temp (°C)
SFP-1 2019 7.27 14.0
SFP-2 1899 8.23 12.6
SC-1 1192 7.7 10.0
RC-1 334 7.4 9.6
GF-1 494 7.35 8.1

Table 19. Red River Coal Company Water Quality Analyses Spring 2011
Station ID Conductivity(pnS/cm) Water Temp (°C)
SFP-1 1857 12.9
SFP-2 1573 12.6
SC-1 267 11.9
RC-1 1175 11.9
GF-1 971 12.7

Table 20. Red River Coal Company Water Quality Analyses Fall 2010

Station 1D pH Conductivity(uS/em) | Water Temp (°C) D'SSO'{;‘; /E;‘yge”'
SFP-1 6.80 1899 14.3 5.40
SFP-2 8.37 2238 12.6 8.30
SC-1 6.87 1303 11.2 8.50
RC-1 6.72 338 11.1 7.00
GF-1 7.86 971 10 9.40
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4.0 DISCUSSION

Water quality and both instream and riparian habitat are important determinants of the
composition, structure, and function of biotic communities. The instream water quality
assessments and the RBP Habitat Assessment techniques used in this study do not
provide adequate discriminatory power to differentiate cause and effect. A systematic
assessment of instream and riparian habitat quality is necessary to fully assess water

quality conditions in streams and rivers (USEPA 1999).

4.1 Station Location

Since DMLR selected these sample locations, it is assumed that they are representative of
the permit(s) in question. Furthermore, this study represents a significant component of
the holistic watershed management approach cited in DMLR Guidance Memorandum 32-
10 Revised (DMLR 2011).

4.2 Macroinvertebrate Data

The VASCI values in this study should be considered a relative ranking, indicating the
comparability of the studied stream to the statewide reference for least disturbed streams.

As such, these values should not be considered an absolute rating.

The VASCI validation document recommends Aquatic Life Use tiers based on the
VASCI scores (VADEQ 2006). These tiers and their respective scores are as follows:

“Severe Stress indicates scores below 43;
“Stress” indicates scores from 43 to 59;

“Good” conditions indicate scores from 60 to 72; and

YV V V V

“Excellent” stream quality is represented by scores above 72.
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Table 21 presents a comparison of Fall 2010, Spring 2011, Fall 2011 and Spring 2012
VASCI scores. The VASCI scores from the Red River Coal Company sampling event of
March 2012 fell within ALU tiers ranging from Severe Stress (13.76) for SFP-1 to Stress
(54.87) for GF-1. The range of VASCI scores over all four sampling events were 10.74
at RC-1 (Spring 2011) to 64.47 at GF-1 (Fall 2010).

Table 21. Comparison of recent VASCI scores

Station ID Fall 2010 Spring 2011 Fall 2011 Spring 2012
SFP-1 19.57 16.92 18.57 13.76
SFP-2 49.25 17.27 34.1 20.49
SC-1 46.19 15.81 50.02 33.52
RC-1 40.13 10.74 29.71 17.06
GF-1 64.47 48.32 53.29 54.87

At Station SFP-1, all four sampling events resulted in VASCI scores within the same
ALU Tier (Severe Stress). At SFP-2, the Fall 2010 score represented the Stress tier while
the other three season scores represented Severe Stress. Station SC-1 scored as Severe
Stress in both the Spring seasons and Stress in the Fall seasons. At RC-1, all sampling
events yielded the Severe Stress ALU. At Station GF-1, the Fall 2010 score fell within
the Good ALU tier. The other three season scores were classified under the Stress ALU

tier. Table 22 presents a comparison of the ALU tiers found in four seasons of sampling.

Table 22. Comparison of recent ALU tiers

Station ID Fall 2010 Spring 2011 Fall 2011 Spring 2012
SEP-1 Severe Stress Severe Stress Severe Stress Severe Stress
SEP-2 Stress Severe Stress Severe Stress Severe Stress
SC-1 Stress Severe Stress Stress Severe Stress
RC-1 Severe Stress Severe Stress Severe Stress Severe Stress
GF-1 Good Stress Stress Stress
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4.3 Habitat Assessment

Habitat plays an important role in species composition, various assemblages and numbers
of organisms found in aquatic environments. To make meaningful impact analyses, one
must consider habitat data as a possible limiting factor. However, RBP habitat
assessment techniques are qualitative in nature and designed to determine comparability
and ranking amongst stations. Traditionally, this approach assumes the presence of a
reference station for the data set. To further explore the role habitat may be playing on

the benthic scores, additional data will have to be collected.

Table 23 presents a comparison of Fall 2010, Spring 2011, Fall 2011 and Spring 2012
Habitat Assessment scores. The habitat scores from the Red River Coal Company
sampling event of March 2012 ranged from Sub-optimal (138) for SC-1 to Optimal (162)
for RC-1. The range of Habitat Assessment scores over all four sampling events was 95
at RC-1 (Fall 2010) to 165 at GF-1 (Spring 2011).

Table 23. Comparison of recent Habitat Scores

Station ID Fall 2010 Spring 2011 Fall 2011 Spring 2012
SEP-1 101 151 156 159
SFP-2 121 159 146 151
SC-1 112 136 152 138
RC-1 95 154 147 162
GF-1 136 165 141 158

At Station SFP-1, Fall 2010 and Spring 2011 sampling events resulted in Sub-optimal
Habitat Assessment scores. The Fall 2011 and Spring 2012 sampling events for SFP-1
had Optimal Habitat Assessment scores. At SFP-2, the Spring 2011 score represented an
Optimal Habitat Assessment score while the other three season scores represented Sub-
optimal habitat. Station SC-1 scored as Sub-optimal in all four seasons. At RC-1, Fall
2010 had a Marginal habitat score while Fall 2011 was scored Sub-optimal. The other
two seasons were said to have Optimal habitat. At Station GF-1, both Fall seasons scored

within the Sub-optimal habitat category. The other two season scores were classified as
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Optimal habitat. Table 24 presents a comparison of the Habitat Assessment scores found

in four seasons of sampling.

Table 24. Comparison of recent Habitat Score Classifications

Station ID Fall 2010 Spring 2011 Fall 2011 Spring 2012
SEP-1 Sub-optimal Sub-optimal Optimal Optimal
SEP-2 Sub-optimal Optimal Sub-optimal Sub-optimal
sc-1 Sub-optimal Sub-optimal Sub-optimal Sub-optimal
RC-1 Marginal Optimal Sub-optimal Optimal
GF-1 Sub-optimal Optimal Sub-optimal Optimal

4.4 Water Quality Assessment

The instream water chemistry parameters examined, conductivity, pH, temperature and
flow, were typical for streams influenced by urban environments and mining in the

region.
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APPENDIX A:
STATION PHOTOGRAPHS AND DESCRIPTIONS
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SFP-1

Figure 2. Photos of SFP-1

This station is the most upstream station on the South Fork Pound River. Upstream (top
left), downstream (top right), left bank (bottom left) and right bank (bottom right) view of
station SFP-1.
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SFP-2

Figure 3. Photos of SFP-2

Station SFP-2 is located on the South Fork Pound River downstream from the confluence
of Rat Creek and South Fork Pound River. Upstream (top left), downstream (top right),
left bank (bottom left) and right bank (bottom right) view of station SFP-2.
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Figure 4. Photos of SC-1

Station SC-1 is located at the mouth of Short Creek. Upstream (top left), downstream (top
right), left bank (bottom left) and right bank (bottom right) view of station SC-1.
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RC-1

Figure 5. Photos of RC-1

Station RC-1 is located upstream from the confluence of Rat Creek and Short Creek.
Upstream (top left), downstream (top right), left bank (bottom left) and right bank
(bottom right) view of station RC-1.
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GF-1

Figure 6. Photos of GF-1

Station GF-1 is located near the mouth of Glady Fork. Upstream (top left), downstream
(top right), left bank (bottom left) and right bank (bottom right) view of station GF-1.
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APPENDIX B: MONITORING DATA
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| Qumied  Qldnasbic Qe _Dﬁk:“ffmn" Q Other
-y . ' .
. Looking at gtones which are ot da cmbedded,
. Al thn%ndﬂmidu bllcksl:!mlnﬂ il
R Abeont O Sfight [ Moderate O Profuza m’u- O Ne
INORGANI( STIBSTRATE C ONIPDNENTS . ORGMC SUBSTRATE (‘.'DMT‘ONENT
(zhould adet up to 100%) {doea not necesrarfly add op to 100%)
Kubsirate Diameter % Composition in Substraie | - Characteristle - % Composition n
Type S Sampling Reach Type Sampling Aven
Bedrock . ) . | Detrimg ghicks, wi ; coarss plant ’
Houldsr - | > 256 mar 107 8% materinls (CPOM) _
Cobble | 64-256 mm (2.5".10m 40°4 ' { Minck-Mud. blacxk:)w fine orpanic
[Govet (264mmeim2sm | 2B/ . : -
Sand 0,06-2mm (gritty) re® /o Ml | gy, shell fingments
Silt 0004006mm | 5°4 ' o
Clay [ <0004 nun (alick)
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HARITAT ASSESSMENT FIELD DATA SHEET—BIGH GRADIENT STREAMS (FRONT)

2. Embeddedness -

3 Valnutylﬂepth
Regime -

Parameters to be évalusted In ssmpling reach

4. Sediment
Depoaition

5, Channel Flow
Statua

"that aze pot new fall and

Gravel, cobble, and

Al four velocity/depth
| deep, slow-shallow, fagt-

:'-0 5 m

sadiment deposition.

boulder particles ara 0-
25% sorrounded by fine
tediment. Layering of
mhblemuwdmdrmmty
of niche gp

Tegimes presant (skow-

deep, fost-shallow),
(Slnwia-:ﬂsmla,dnq.vm

Llﬂlncrmmlargemmt

of ixlandla or point bare
and Jeas than 5% of the
bottom affectad by

Giravel, cobble, and

‘]Jmamt (it fast-shallow is
migging, soore Jower than
if-misaing othex regimes).

boulder particles are 25.
50% mmmoundad by fine

Oﬂ?ﬂ’ﬂfﬂmﬂtm

gravel, sand or fme
seiment; 5-10% of tha

.| bottom affectad; shight -

dtpﬂmﬁbnmpuuls. ]

Water fille >75% of the
available charmel; or -
<25% of chomel
substrate i exposed.

"Only 2 of the 4 habitt

Gravel, cobble, and

boulder particles are 50-

15% murromded by fine

sediment,

rogimes preseot (H fas-
zhallow or alow-ghallow
&ro misaing, score low).

Mudamadepmihmuf
mew gravel, sand or fine

sactinvent on old and new
bars; 30-50%4 of the )
botten affected; asdimeat

| Water £ills 25-75% of the

availahle channel, and/or
riffle substrates srs mostly
e:qmaed._ .

Citavel, cobble, and

STREAM NAME' Sputin, o1 520 0} | LOCATION
STATION # _ﬁﬁ’i_ﬁ RIVERMILE | STREAM CLASE
y ' ) -RIVER BASIN
Lat — LONG, ) !
STORET #: AGENCY
INVESTIGATORS . N ) ‘
FORM COMPLETED-BY ‘| DATE REASON FOR SURVEY
thﬁtt . : Condlﬂon Clwgary :
. Parameter COptimal thapﬂma.l M.aﬂn_ll Foor
: ' Cireater than 70% of 40-70% mix, of stable 20-40% mix. of pabla Tuas then 20% stable
1. Epifannal subgtrate favorable for habitat; wall-guited for habitat, habitat habitat; lack of habitat is
Substrate/ opifinnal colomization and | fufl colonization potential; | availability lsss than obvious; substrats
Aviilable Cover fish cover; mix of nage,” | adequate habitat for deatrable; subatrais unstable or locking,
submerged logr, underent | maintensnce of Frequently disturbed or
betiks, cobble or other populations; presence of | removed.
ptable habrist ind at stage | edditional substrats in the |
1o allow full colonization | form of newfall, but not
potentiaf (ie., logs/snags' | yetprepared for
nnlnmmm (may riate at

boulder particles ae inome
than 75% surrounded ty
fine sediment,

Dominated by 1 velocity/
depth regime (vsually
slow-desp).

Heavy deposits of fine
material, incraased ba
davelopment; mote than
30% of the bottom
¢hanging frecuenthy;
pools alimoat ahgent e tn

1 subgiantial sediment

deposilion.

Very little water in .
channe] and mostty
present ag ptanding poola.

Rapid Bioassessment Pratacol,s For Use in Streams and Wadeable Rivers: Par:phyton Benthic

Mar:mmvertebrates, and th Secand Edition - Form 2
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HABITAT ASSESSMENT FIELD DATA SHEET—HIGH GRADIENT STREAMS (BACK)

Condition Category

7. Frequency of
Riffies (or bends)

8. Bank Stahility
(score cack hank)

Mote: deterrine left
or right gida by
facing downgtrenm,
SCOR.BL(LEI)

9. Vepetative
[ Frotection {peore
cach bimk)

Paramieters to be evaluafed broader thag sampling reach

SCORE \D (LB)

10, Riparlen
Vegetative Zone
Width (zcore each

‘| ek ripaian zons) -

affactsd,

Ocoimrrencas of riffleg

channeletion is not

Ocemrence of riffies
relatively frequent: ratio frequent; distanca
of distance batween rifflas | botwoen riffles divided
divided by width of the the width of the stream
irémm <7;] Iy §

to 7); varioty of bubitat ig

"| key.” o stremmn whers -

rifflag nre continuonz,
Placement of boulden or

.otl:m]nrgﬁ mabwal

Bwhatab]a, ﬁvx’mceof
| &rvsion or bank faflvre

sbeent ot minimal; htth

‘potmﬁalfcrﬁ:hn

Problems. 8% of bagk

More than 90% of the,
flreambavk furfaces and
immedinte riparimm Zome
covernd by oative
vegetatian, including
trees, understory chrishs,

Width of riparia zone
=18 matets: moman
activities (j.o., parking
lots, rmadheds, clear-gits,
lwwng, or crops) have not

Total Scare 15/

between 7 to 15,

Infracquuent, emall aeas
aramion mostly healed

70-90% of the -

12-18 matas; hyman

oo only chinimally.

Moderately stable:

over. 5-3(0% of bagk in
reach has areas of erosion.

Width of riparian zome
activities hava impacted

Habitat ‘
Paramctey Optimal thnpﬂu_lln] Marﬁuml Poor
6. Chanacl Chanelirtion or Some chanmélization Channelization may be | Banks shored with gabion
‘Alteration dredping abaent or preaent, ueeally in sreas | axtangive; embankments | or coment; over 80% of
fuitimal; siream with . | of bridge abatments; . - or ehiging structumes thy $tream reach - :
| normal pattern. | evidonce of past precent om both banks; . | chmmelized end
‘ charineiizanien, e, and 40 % 80% of pireart | disrupted, Tisteam
dredging, (greater than reach channelizad and habjtat greatly altered or
past 20 yi) mmy be digrpted - - retitoved entincdy,
preacnt, but recont . .

bmommnmmxprm
by | some habitet; distance
is | between riffleg divided by
the width of the strokm is

botwes 15 25,

of
aread of erogion; high

50-70% of the .

streambark surfaces streambankl svrfacsy
covered by native ‘coverid by vegetation:

| yegewmtion, bt one class | disruption obvions;
of plants iz not wall- pabrhes of bere goil or
repreaentsd; disniption - slozely ervpped vegetation
evident but not affeoting | cortmem; lag ghan o
fill plast prowih potential | half of the potential plant
o mny grent exient: more | stubbla bedght rewymining,
than ome-half of tha
 potsntial plant stubrbis

12 rebers; hurmm
activitieg have impacted
Zono 2 great deal,

Ceneeally all flat watar or

Moderatoly unetable; 30- Unstable; many erodad
60% of bagk in reach hax
-1 frequent along straight

exvsion potential dming

shallow riffles; poor
habitat; digtnnce between
riffles divided by the
width of the strsamn is a
ratig of =25 '

arens: "raw" aveag

sections and bends;
obvigus bank sloughing:
60-1 |00% of bank hns

Width of tiparian zems 6 -

coversd by vegetntion;
disnuption of streambank
‘vegemtion ie very h.tgh,
vegetation hae bewn
rennoved o

5 centimeters or less in
wverage ytubble haight

Width of riparian zone <6
meters; [itte or no

riparian vegetation dus to
hmen activitiss,

A-8
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PHYSICAL CHARACTERIZATION/WATER QUALITY FIELD DATA SHEET

(FRONT) _ ’
 STREAMNAMEShor &4 (rooll LOCATION
{sTatioN#SC-]  RIVERMILE | STREAMCLASS
CLAT LONG___. - | RIVER BASIN
STORET# AGENCY
INVESTIGATORS - ‘ _ -
FORM COMPLETED BY _ DATE ZEMaeh 70, REASOM FOR, SURVEY
) TIMB "R my o
WEATHER, Now Pastd e been :
CQNDI'I'IONS owr ‘ :::tﬂ gn.‘; gmrg lll:ll_mlfilol heavy rlin in the last '7 days?
‘ . 0 gtorm (heavy rain a ‘ . ) a
S miu(nhundym;in)) 'n] Aermpmreﬁ‘S_ c
. a showerd (intermittént) O . ‘
_.._.%% Sicloud cover - O o Other

STREAM | Stream Su
CHARACYERIZATION f () Parennial

-‘ Q Swamp ad bog

O Intermittent O Tidal ~

" O Nom-glacial monitzne. -

SRR O Warmwatee
Catchment Ares km®

O Sheing T ceiging

3 Other

Rapid Bioassessment ,Prafoca!s For Use in Streams and Wadeable Rivers: Periphyton, Benthic

Mar:minﬁer;abra?‘es, and Fish, Second Edition - Form ]~ o



PRYSICAL CHARACTERIZATMEBNX&ER QUALITY FIELD DATA SHEET

TERSHED ' cxl Waiesshed NPS Pollnilon
"l‘;'VEAATURES B Prmlnmt B 1 veeicl Mo uv:sm 00 Sotne potrntial agurces

gmmmm 8‘% 0 Obvious souroes
A o =" Local Watexshed Eroston

3 None O Hoavy

m the dnm.lni.n't Wrﬂ the domlﬂmm p.,l-Mt oE . .

i e .
(18m e dominant rpecier present

INSTREAM * Esttmated Reach Length ™ Cam

INSTREAM Reach Leugth o Spapy Sover mruﬂymmujshm

Estloated Straam Width 2.

S — Pmpu;;inn of Rench Represanted by Stream

I 3
Area in kon? (wir1000) ko ug Qrm o

Esthunicd StreamDepth _..°  'm ) ) Poal 7
(Sl{rf:u Vidocity mace . Chun-di-md é('n © QN
* Dam Priseat 0 Yos D’;l%

nglqutﬂ'MirI: ~m

I..WB ) m"l o .
Deasity of LWD ) m¥km? (LWDY/ reach araa)

farex WoODY

AQUATIC . Indiﬁlte the Ilomlnanttype and record the dnmlnnntsﬁacm prescn ) .
ETATION Rooted submergent ted floating 0 Free floatmg
EI Flnanna Algao o :
doininant #pecies present: L
Fortlon of the reach with aquatic vegetation _®
WATER QUALITY . | Temperuture (1.3 ¢ . Water Odors
ek pembur 703 - Bfemifee 03 .
Spectfic Conductange &0 ‘ o leticry Wé’g&’nm
. - F]ﬂ]]y Le g
Dissslved Oxygen 3 N
pi 118 o Rilwk O%om QGkbs O Flecks
r ot micasnrad) .
Wi wmant Teed B turbid L Turbid
2 Insn ‘ - 3 Epane Q m .0 Other -
SEDIMENT/ Odors ‘ . Deppsits -
SUBSTRATE Normal QSewsge . O Pewcl & EISawdunt op 1 Sand
- ﬁgﬂ:mm OApsactic QNamo . delly Q) Oty T
Ly . .
‘ ; . Iankhglt-tnmwﬂchmnotdmplymheddud,
Ofls . - . dersides black in
Abmut I:IStht OModémte O Profuse & Yor g
INORGANEC SUBSTRATE COMPONENTS . ORGANIC SUB TE COMPONENTS
(should add up to.100%) ‘ {does not nacegs add up to 100%)
Subsirate Diameier % c otition in | Sohetrate | Charscterte - % Cofaposition
Type . . ng Reach Type © Szmpling Ares
Bedrock . . . | Pettitns gticks, comss plant '
‘ matsrials {CPOM) .
Bouldar - | 256 mm (10 Eo
Cobble | 64-256 mm (2.5 10 A0 " | Muck-Mud. blﬂckﬁ)bry fine orgrmic
Grayel {264 gmm (01725 10 ‘
fand 0.06-2vom (gritty) Ml gy, shsll fiagmentn
il 0.004-0,06 miy, - ' ' s
Clay < 0,004 1mm {alick)
A6 Appendix A-1: Habitat Assessment and Physicochemical Characterization Field Data Sheets - Form 1
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HABITAT ASSESSMENT FIELD DATA SHEET—-HIGH GRADIENT STREAMS (FRONT)

STREAMNAME Sho iy (Feedl LOCATION
STATION# SC- )  RIVERMILE | STREAMCLASS
Lat.____ . LONG__ .RIVER BASIN
STORET # ' ' AGENCY
INVESTIGATORS TV . 4V J'ﬂ "
FORM COMPLETED BY | pate ZEMavh éefz . | REASON POR SURVEY
S 'HL/. | TME I AW e :
vt - __ . Coudition Catrgory _ —
Farameter Orptimal ’ Snbmnl : ‘ Mﬂml Foor
' Cireater than 7% of 40-70% maix of stable 20-40% mix of stabla Less thap 20% stabla
1. Epifanmnal "] mubgirate favorable for habitat; well-soited for habitat; halritat habitat; Iack of habitat iz
Sobatrate/ epifanng] colonization and | fulf colonization potential, | avidiability less than obvigus; substrate
Avallable Cover fish cover; mix, of spage, | adequate habitet for desimuble; substrate mnstable ot lacking.
gubmarged Jogs, mudsrcat | mainbswmeeof | foquently dishobed or
bankn, cobibla or ciher populations; pregence of  |'removed.

stable habitar and at gage { additional substrats in the |
to allow fof) colonization | foerm of newfall, but not
yot propared for
mlmumnon(myrma:
high ﬂﬂofmllﬂ.

Grawvel, cobble, and

daisp, ﬁm—ahﬂ_lw) if missing other regimes). | ave misaing, soore low).

=

§ 2. Embeddedness - boulder particles ara 0- | boulder particles am 25- bmﬂdaxparmleamm bonlder particles ans more
5’ 25% purroutded by fine | 50% mmomded by fine  |.75% sxrotmded by fine | than 75% suroundad by |
5 space. |

-

% ’ ‘ - ) Only 3 of tha 4 rapime 'bn!yZufﬁmdhabim; Domminatad by 1 velocity/
& | 3. Velocity/Tepth Tegimes pressnt (glow- present (if fist-shallowis | regimes prasent (i fagt- depth regime (vsusily

2 | Regime - | daep,alow-ahnl]crw,fmt- missing, score lowor than | shaBlvw or alow-ghallow | slow-deep).

= i

5

Heavy daposits of fine

t .| of ialands or point barg material, inorenged bar
Depasttion and lesa than 5% of the graved, sand or fine Bndnnmtm ald and new | devalopment; mor than
bottom affectnd try sediment; 5-30% of the hara; 30-50% of the . 1 50% of tha botom

sediment deposition. | botiom affbcted; afight + | bottom affected; seditnent | changing frequently;
- ., |deposition in pools. deposits at obatnictions, pﬂolﬁn.lmtabmduam
St conatrictions, and beods; 1 mibatantial sediment
‘modeesits deposith deposition.

- Water fills 375% of the .| Water fills 25-75% of the .
5. Channel ¥low both Tower banks, md avajlable chapnel; or availabla channel, and/or | channe] and mostly
Stafus ‘ minimal amomt of <25% of channel 1ifflc substrates mr mostly | prosent us stmding pools.

exposcd.

chapnea] gubgirate is suhgmiuaxpumi

Rapid Bioassessment Protacal.s' For Use in Streams and Wadeable Rivers: Per‘gphyton Benthic

Macmmvertebrates, cmd Fzsh Secand Edition - Form 2 A-7



HABITAT ASSESSMENT FIELD ﬁATA SHEET—HIGH GRADIENT STREAMS (BACK)

l:‘ondiﬂ;m Catngn_r_v_

SCOKE {7

7. Freqoency of
Riffles {or bends)

8. Bank Stability
(score each bank)

chto dﬂtwmmt.leﬂ

Qecimrence of riffleg

9. Vegetative
 Protection (acore
cach hank)

Parameters to be evaloated brosder than sampling rasch

10. Riparian
Vegetativo Zone
Wiidth (score each

1 bank ricari ) -

SCORE [ am

Total Score’

=18 metets; human
Retivitias (j.c., parking

Jotn, roadbeds, clear-ats,
hrwnn or cmpa) havas not

relatively frequent: ratio
ufdism.htwm,rifﬂm
divided Yy width of the

| stctam <7:1 (genarally 5

to 7); variety of hahitat is

"1 key. fu sireams where

Tiffless ar contmnous,
placement of bouldérs or

probléms, <3% ofhaﬁk
affectad, :

13§

infrequent; distance

the width of tho stresm is
betwesn 7 to 13,

Modsrately stable;

eragion mostly hesled
over, 5-30% of bank in

TO-% of the -

streambank: sarfaces
covered by native

of plants iz not well-
represented; distoption
svident tat not affocting

{0y grent extont: more
then coe-half of the

potential plant stubble

sotivities bave impactad

between riffleg divided by

infraquent, 2mall areas of

reach hag areas of anwion,

vegotation, but ona class

Habitat -
Farameter Eﬂ_nllﬂ Sm.lmll_ rin] Poor
6. Channel Chermeliration or Some chamnelization Chemmelization may be Banke shored with gabion
Alteration dradging abaent or present, usnally in areas | extensive; cmbaulments | or coment; aver 80% of
.| minimal; gtreem with of xidge ebartments; . or shoring sinchires the stream reach -
| normal pattern. .| #videmeo of past proscot on both bagks; | | chemelized and
churinelization, i, | and 40 1o B0%, of stremm | digroptad, Instream
dredging, (greatar than reach channelized-and habitat groatly altered or
past 20 y©) may ba disrupisd, retnoved entirely,

Modaataly unetable; 30-
60% of bapk in reach hag
areat of aosion; ligh
Hooda, .

30-70% of the
streambgmk mirfares .

“covered by Vogaiation;

dizrupston obvious;
patches of bare soil or

el of tha potontial plant
etubble beight romaining,

12 ioters; hooay
activitieg have impactad
zone a great deal

| frequent along straight

crvaional years,

Wikdth of ripsrian zons 6-

Greooenlly all flat watsr or
shallow riffles; poor )
habitat; digtance between
riffies divided by the
width of the gtream ns a
ratio of:>25

Ungtnble; many eroded
arcas; "rew” srcaz

sections and bends;
obvious bank gl
60=100% of bank has

Less than 50% of the
strenmbank pyThces
coverad by vepgetation;
digruption of streanibank
vegetntion ie vary high;
vogetation has heery
removed to

5 centimeters or legs in
average stubble hwight,

Width of riperian zone <6
meters: [ittle or no

ripatisn vegetation due to
man activities.

A-B
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PHYSICAL CHARACTERIZATION/W ATER QUALITY FIELD DATA SBEET

(FRONT)
STREAMNAME Kot Creeld LOCATION
} BSTATION # {ég | RIVERMILE STREAM CLASS
LAT: "~ LONG RIVER BASIN
STORET# . AGENCY
INVESTIGATORS ~ TPT ;{u’ j‘f{ S . -
FORM COMPLETED BY DATE ZEMa- %0 (% EEASON POR SUR
RATE o mu ] I TORRRY
5 -
CONDITIONS e . _ E;:’N El{rgm Ia:%nnn heavy raiu {n the Lust 7 dlyn'r
‘ o stopm (heayy win) . O '
0 oin (steady rain) o Ail‘Tmpeﬂtnrngs b0
. @ ghowers (ntormitténf) 0 otk
_ %0 Ydmdoovwr - 0% 1eT
-y . clear/pmmy a .

BITE mm"l"lﬂNMl‘ .“Dﬂw’a map of the site and indicate the areas suinpled (or attach 2 i:hnmgmph)

PX@M 373 *-3-:%" .

STREAM Streas Subsystem
CHARACTERIZATION § ©1 Porenmial Dlntﬂn:lmtmt O Tidat
' Origin
3 Glacial ‘ Dmﬁd
Q Non-glecisl montins © 0 Mixture of origing
O Swamyp and bog Q Other,

Stream
a Coldww w meamr

Catchment Area lm* .

Rapid Bioassessment Protocols For Use in Streams and Wadeable Rivers: Periphyton, Benthic

Mcmmver;ebra?es, and Fish, Second Edrhan Form ]



PHYSICAL CHARACTERIZATIONWATER QUALITY FIELD DATA SHEET

‘ Local Watérshed MES Pollution
;;?wﬁﬁmmn o gadmmut S!!rrml.ncllﬂng Landuse i '1 0 Soma gd
EAYURES -+ | ' Fielt/Pastona ulndw%f. { . I Obvioos spurcag ‘
Rewicerrtial ” - Local Wi ed Erosio .
' -D . o ‘ ONowo 6 Moderste. 0 Hovy
A “%N Rﬂuﬁ the dofnh#nt tywm tys dnw prescn a .
(18 meter o) dominant specdes presant . .
T ltmatod Reuch Length _—__m PR oot . CYPacly shudes! D) Shaded
Yatimated Strezm Width —3'—"” ¥igh Water Mark m
Efm — .- Proportion of Reuch Represented by Stream
Area in ko (m'x1007) . dmy Tn_lf {M Z o
Elﬂm:tadﬂh'nml)epﬂn .. ] : Fool _
Surface Vdndxy m/ees " Chanmelized MYee QMo
|4 ! C ! y
o (t thateg) | DamPresmt OYes XiNo
LAKGE WOODY LW o '
. Demsity of LWD ' m¥fkm® (LWIY reach area)
AQUATIC Indicate the domabuant type and rocord the dominant Eu:iu presing
ETATION "0 Rooted ] [ Proe-float
‘ Drmmgw : mﬁmm Raotd Sowing . . e
_dominsai apecies present: |
Tortion of the mnt.ll with agquaie v:gghﬁm % L
WATER QUALITY . { Temperatore 0.2 0  Water Odars K '
R e  HEEoy
 Specific Conductauce (L] % ctrolenn, Q
: ‘ 0 Fichy Q Other
Ozygen __. . ‘Water Surface Oils
pE_TY4o g Offide (IShomn CAGlobs O Flecks
: Elrbldity%l‘notmd_ [} o
2 'Tharbid
WQ Tnstrument Uscd : o o m o0&
g%m& Aol CiSowngy . Ofsuolonn ~ DENE 0 Sawdugt | O Paper e O S
| QGmmca DX ONowo OReldtshla  QOmar T
; Lnnldng ¢ tunes which are not Jecply mbetldnd
. ) cl:nldu ]
%m QSlight £ Modscare O Profuse ﬂﬂrm o hhchlnmor?
INORGANIC SUBSTRATE COMPONENTS . . ORGANIC SUBSTRATE COMPONENT:
(shonld add up to.100%2) (does not neceacrily ldl‘lj:?p to L00%5) ¥
Snbeirate Diameter % Compositionfu | Subatrate | Characteriette . % C tion tn
Type ) . Sunptiig Reac | - Type a " Sumplag Ares
Bedrock ‘ Petritus ticks, wi oarta
- — — : mabsrials (i plant
Bondder - | > 256 mm (10") Ty
Cobble | 64-256 mra (2.5 10" ; MuckMud [ fine
| S Y ZU A : (FW ,ormmlc
| Gravel  {2-64 mm 0 1"2.5m) 1S
Sand 0,06-2mm (gritty) Marl £y, dhell fragmenin
Silt 0.004-0,06 tim ' o
Cley ' -:0.004m(slioi:)
A6 Appendix A-1: Habitat Assessment and Physicochemical Characterization Field Data Sheets - Form



HABITAT ASSESSI\IENT FIELD DATA SHEET—HIGH GRADIENT STREAMS (FRONT)

2. Embeddeduess ©

Parameters to be ¢valusted In sampling reach |

4. Sediment
Deposition

%, Channel Flow
Statan

|

BCORE

‘that are pot sew fall and

deen,
(Slow is < 0.3 m!s, dmp in
.‘....

potential (j.8., loga/stugs’

ofhlmdnmpumtbam
ind losmt than 5% of the
bottom affected by

‘ n ﬂidflﬂll.lr.,

Ouly 3-of the 4 regimes

present (if fast-ghallow s
migging, fore Krwer than
if missing othex regimes),

STREAM NAME' E’,, L Lenein LOCATION
STATION # KLL_ RIVERMILE STREAM CLASS
LAT _ . LoNG ___ | RIVER BASIN
STORET # ‘ AGENCY
INVESTIGATORS .W-; i T { ‘ " )
FORM COMPLETED BY | DATE Z&/Merdos2 REASON FOR SURVEY
' TME _jZ¢f = M D '
Habitar : _Condition C'“I“W _
Paranieter Opiimal Bulmpdmal M‘hﬂl Poor
" | Greater than 70% of 40-70% mix of stabls 20-40% mix. of stable - Lesg than 20% atahle
1. Epifannal substrate favorable for habitat; well enited for | habitat; habitat habitar; iack of habitat is
Substrate/ opifimmal colonization and | full colonization poteptial; | avabability less than obvions; subgtrate
Avaflable Caver cover; mix of soag,” | adequate habitst for Jasirable; subatrate ungtable or lacking.
subamerged logs, wadsrcut | mammtenance of ] frexuently dishrbed or
banilon, cobble or other populations; presemcs of  { removed., .
stable hatitat and at stage | additional subatate in the |
o allow foll colopization | form of newfall, but not

yet preparad for
colonization (gay vate at

boulder particies aro 25- buuldnrpnmr:lumso-
#0% smrounded by fine | 75% surrotmded by fine

rogimes pregeit (1F foet-
ehallow o slow-shallow
are migsing, score low).

Moderate deponition of

formation, moetly from new gravel, sand or fine
gtavel, sand or fme sodimen: on gld and new
sodiment;, 5 EU%Ufthﬂ bary; 30—50%ufﬂm .
daposmmh:pou!a ] depoaits at obatrictiong,

Water fills =75% of the .| Water fillz 25-75% of the

uveilabic channel, or -+ § available charmel, and/or
<25% of chemnel

tiffle substrates are mastly
exposcd. ‘

subdtrate is exposed.

"Only 2 of the 4 habitat

Gravel; cobbla, and
bonlder particles ave more
e 75% surroumided by
firws sedirnent

Dominated by 1 velocity/
depth regime (usually
alow-deep).

development; more than
'50% of the bottom
| changing froquently;
pools almaat absent dus to
i ial seciment
depoit scdimen

Very Little water i
channe! and mostly
present a8 standing poola,

Rapid Bzoassessmem Protocols For Use in Streams and Wadeable Rivers: Periphyton Benthic

Mmramvsﬁebrams', cmd lez Sf:cand Edition - Form 2
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HABITAY ASSESSMENT FIELD DATA SHEET—HIGH GRADIENT STREAMS (BACK)

: Cnldiﬁw Calcpory

Habitat : : : -
[ Parumeter Qptimal, J Soboptimal Muziml Four .
6. Chamnel Chamielzation ar " | Some chwmelization Chamelizatiom mey be | Banks shored with gabion
Alteration " { dredging absent or pregint, upually in ireas | extensive; embankoments | or cement; over B0% uf
.| minimal; sbrepm with - | of bridge sbabkments; . - or shoring strusturcs tha giresm resch’
" | normal pattern, { evidenwee of past precent om both hanks; | | chamichized and
- | chagpelization, Le, and 40 to 80% of stream | disrupted. Ingtream
dredging, (preater than tench channelizad and babitat greatly altered or
past 20 yi) oy be disrupted. - ‘ removed entirely,
Pprecont, but recent . o :
chamneliration {8 not

ent. ‘

Octigronce of riffles Ocensional riffle or bend; | Geoerally all flat water or
T. Frequency of Telatively frequent; ratie | infrequent; distance botiom contours provide | shallow riffies; poor
Riftles (or bends) of distanee betwein riffias | between rifflas divided by | zome habited; digtance habitat; distance botweosn

- divided by width of the the width of the stresy; i | between riffes divided by riffles divided by the

[ stréam <7:1 (generally § | between 7 to 15, tho width of e stivam is width of the stream is 2
‘ m‘?}.vamtyoﬂuh:mm ‘ T betwoen 15 to 25, : ramot‘b-zs
kiy. In streamg whare ' ‘ ‘ :
4 riffleg are continu,
g pacement of boulders o
E other ]argﬂ, natural
g
g ) Moderately stable; Moderataly ymstable; 30- | Unstable; mpmy crodad
% | % Bank Stability - srogion or bamk failyre infrequent. small ayens of SO%cpfbanlcmmnchhas frean; "raw" aveas
W | {scorceach bunk) | absentor minkmal; e | crogion moetly healed arcag of erogion; high frequent along straight
E ) potential for future over, 5-30% of back in | arosion potential during . | ssctions and bends;
o NDU'B:‘da!«_ﬂrminc left | problems, <5% ofbank | rench has areng of crogion, | Aoods, - obvicua bank eloughing:
£ | or right sida by affectsd, : . 60-100% of bank haz -
g Arggional gears.
®
5 50-70% of the " | Less than 50% of the
E : Streambank gurfaces imd | streanbmic aucfaces gtroambank urfaces streambank surfaces
= | Protection (zeore inunediate dpacian zone | covered by nutive " [cavered by vagatation; eavered by vegeintion;
A 1 each bank) | soverpd by native - | vegelation, but tmo class | disruption shvious: digruption of streambank
) veelation, including of plants {5 not wall- " | patches of bare gail or vegeation ig very high;
trecs, understory shrubs, | represented; disuption eloacly cropped vegetation vagetntion hes boen
o nomwondy evidant but not affecting | contmem; Jass fhwn one- removed to
nac ;VWWI ﬁxl]plantmwﬂ:potnqtid half of the potamtial plant 5 contimetmg or less in
dm'llrp&m ﬁ:mugh o any great extent; more | stubbles helght renvaning. | avernge stubble height,
grazmg or tpowing - | than enebalf of the ’ .
| rmimime] or fiot ovidant; | ‘pomnﬂnlplantsmbblu
almoat all planis allowad height remaining,

" | Width of riparian wome <6
meberg: little or no

riparim vegatation due to
Burnan activities,

10. Riparian
Vegatatjve Zone
Width (score each
'| bank: riparian zope) -

scoky 19am)
SCORE

L

Total Score \e2-

A-8  Appendix A-]: Habitat Assessment and Physicochemical Characterization Field Data Sheets - Form 2




PHYSICAL CHARACTERIZATION/WATER QUALITY FIELD DATA SHEET

(F RONT)_
STREAMNAME (Lo forkl LOCATION -
| STATION#® SF-1 [VER - | STREAMCLASS
Jrat _ LOWMG___. | rIvER BASIN
STORET # S . AGENCY
mvesTigaToRs - TRy HY TR L B
FORM COMPLETED BY o - | DATE ZgM &~ Zer %, REASON FOR SURVEY
HV o | ™>E e ml T

THER N Partid e bean ;

%ﬁ‘])ITIDNS oW ‘ E::tn 4 E"\’}g‘“‘ lamﬁuu hmvyrgin lnﬂlchst?dnyﬁ?
: Qa storm (heavymain) . O Lo .
.0 rin(steady min’)) a Alr Temperatnre_SX °C
a showers (intermittent) a Other - o
i) loud cover o_ % nex.
-l . clear/mnmy m} o
SITE L.DCAT]ONMAP f :Druw:n map of the site and Indicate the Areas u;npm:l (or atinch 2 ialmmgﬂph)
- Protes 385720
Al
STREAM | Sirenm Subsystem Stream Type
CHARACTERIZATION | O Pevenial ~  LEIntecmitent O Tidal QColdwater - O Warniwater
’ ' l Stream Origin . Clatchment Area_ km?
. Olacial O Sprngod, . BE—
[ Non-glacial montena - ) Mixture of onigins
| 2 Swamp and bog Ck Other ]

Rapid Bioassessment Protocols For Use in Streams and Wadeable Rive
Macroinvertebrates, and Fish, Second Edition - Form 1

rs: Periphyton, Benthic



PHYS SICAL CHARACTERIZA I‘IDN/WA.TER QUALITY F [ELI) DATA SHEET

. (BACK)

TERSHED . | Predombinut Surroanding Lenduse sl Wattrshed NPS Pollntion
EVEJ:TURES ' C) Forest Elf.‘.gmmmnl ‘ E,ﬁu ovidence (1 Sone potential sources
g g somes |
Ag'—“'hm’] ' — W.unh:d Emhn
S Residentinl : - H . OModeratr O Hoavy
tein the domiwint rd the do present
ECETATION Hﬂmu . g raco mippaf specles O Hebmabooms
(18 meter butfer) dominayt species Pmont _MemlacM . -
- ‘Fr ' ’ ' Canopy Cover
AN Esthusted Reach Leogth G Pm'g¥ wﬁ B Partly shaded C Shaded
Estimated Stream Width ‘_'i m
. : i High Wxter M’:rk —_— T
Sampling Reach Area .
"‘m — . * Proportion nfRuch Reprosented by Stream
Areain o’ (e'x1000) g’ - M lm]ii ’-{D .
Estimated Stream D:pth . om : E Pml .
Surface v.muy mv/sec Channelized OYem SNo
(at ﬂi.ul'wq) . ’ | .
Dam Presemt [ Yes nﬁﬂa a
LAKGE WoOoDY LWD g T '
: : Dewsity of LWD m¥kny* (WY resch area)
AQUATIC ndicate th domm: d yocord th dominaut reséat
GETATION 0 Rooted am R m - - 3 4 Hoating 01 Free foating
DFlmtmg Algac Altac]mdA.lgm ‘ .
_dominapt l]mdn present:
. Portion of the rea.th_ with aquatic vegetation & V%
WATER QUALITY . N Temperatare (2,7 ¢ Water Odoys
o W@c a5
Specific Cbndnc'tauce 5 22 8 Fomol iy %@m
[y
Dissalved Oxygen
Water Strfare Otls
pH_1.0% %g'm Dﬂham QGkbs LI Flacks
Turbidity Ldity Elf " : ‘
. RN mruﬂ . .
X i I Turbid
WO InFtrumeni F.Iued = 2 Sm = Turbi
summmfé sl QSowage . OPowoloun B e Qseet Qb fber OIS
(-
QChomicsl  QAnawobic ONemo . O Rebs dels 0 oo P
. ) Lmk!ng at stones which are not duply embaddad,
Ol . : : dersides black in
RAtest QSlight OModerste  DiProfise Py e amderaid eolor
INORGANIC EUBSTRATE CO MPONENTS ORGANIC SUBSTRATE COMPO
(slmuld add wp to 100%4) {foed not necrsarily add wp to 100%)
Subgirate Diaminter % Composition ia | Substrate - Charactorivtc % Composition in
Type o Bu g Reach Type § ling Area
Bedrock . Detritos - | ticks, comgs plant '
. ¥ | ' m.imw l
Boulder - | > 256 mm (10" 1 & ‘
Cobble | 64-256 mm (2 5"-10m .55 Muck-Mud. hlm:k%ary fine organic
Gravel 264 mm (0.1m25m e .
Sand 0.06-2mm (gritty} . ~ JM=l" | gy, shell fragments
Silt 0.004-0,06 min ' ' o '
" Clay < 0,004 mm (glick)

A6 Appendix 4-
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HABITAT ASSESSMENT FIELD DATA SHEET—HIGH GRADIENT STREAMS (FRONT)

2, Embeidedness

3. Veloelty/Depth
Regim

514 If

4, Bedbment
Deposition

SCORE.

Parameters to be svaloated in sampling reach

£, Channel Flow
Statna

25% muromndad by fiiwe
mbblal:nmidmmty
- of piche 5

3‘05m

sedipwal, Layering of

(aluwm-:oamfs,dmxs

bfhlm:dampumtbﬂm
end lesa than 5% of the
bottom affectnd ry
sedimen: deposition.

both Iower benka, snd
minimsl amount of

STREAMNAME' ("1, |, fo-¥ LOCATION
sTATION® O -] STREAM CLASY
LAT ' LONG . RIVER BASIN
STORET # ‘ AGENCY
INVESTIGATORE T ,q v 3 R . : ‘
FORM COMFLETEDBY DATE Z&Mar2ore . | REASONTFOR SURVEY
. TIME _g;dQ <&t -
]Elnhlﬁt . : . Cnndltlnn Clm‘nry :
_ Parameter Optimal Snbupﬁlnal ) Mgﬂlnll Poor
' Greater than 70% of 40-70% mix of stabla 20-40P% mix of stable Lezs than 20% gtable
1. Epifannal Muibstrate favorable for habitat; well-suitsd for habitat; hahitat habitet; lack of habitat is
Substrate/ epifmmal colonizatipn and | full colmization potential; | availability less than obvicus; substrate
Available Cover fish cover; mix of mags, | adequute hebritat for degirable; gubgiyats unstable or lacking.
‘tubmarged logs, indercot | mainteoenceof 0 | fieqoently disrbed or
banks, cobble or othar populations; presence of [ Temoved,
stable habitat and at stage | additional substrate in the |-
© allﬁ:wﬂf]lm.lunizaﬁm fotm of nowfall, bt pot
potentiaf(ie,, loga/sings | yot prepared for

mlummon {imay mair at

if misatng other regimes):

formation, mostly froma now gravel, sand or fins matrial, increased bar
gravel, sand or fme sodiment on old and tew mare than
sodiment; 5-30% of the bara; 30-50% of tha . | 50% of the bottom
. | bottom affected; skight - | bottm affected; sediment. | changing fréquently;
deposition in pools, deposits at obstrctions, | pools almost absent due to
: - mh:k:ﬁum,-m:lbmds: sibstantial sediment

Watar fills >75% of the

channe] gubgirate jg

Gravel,; cubblo, and

boulder particles are 25- boulder particles are 50- | bemider particlas are maore
50% poronmded by fine  |.75% murronnded by fine | than 75% suwrounded by
godinent. fine sediment

" [Only 2 of the 4 hebitet

-present (f fast-shallowis | wogimes praseot (If fast- | dopth regime (usully
migging, score Jower than | ehallow or slow-shallow | slowsdesp).

ara iisamg, score low).

Mndcrnhdﬂpumhuuuf

.| Water fills 25-75% of the

available charmed; or - availahle channel, and/or | channes] and poostly
<25% of chepnel riffle substraten arw mostly | present as standing pools,
gubabrate is expoged. exposed. N Co

Graval, cobble, and

Dominated by 1 velocity!

Heavy deposgits of fine

deponition.

Vary little water in .

Rapid Bipassessment Pratocols For Use in Streams and Wadeable Rivers: Per!phytan Benthic

Macromvartebrm‘es, andeh Secorzd Edition - Form 2

AT



HABITA'f ASSESSMENT FIELD DATA SHTEE'I_‘-FH]GH GCRADIENT STREAMS (BACK)

Condtﬂnn Caiegory

Hahitat ; ‘
Parameter Opiimal Snboptimal Marginal FPoor
6. Channel Charmelization or Some channelization, | Chatmelimtion maybe | Bemks shored with gabion
Alteration " | dredging sbaent or | prescnt, usnally in aress | extenaive; embenkments | or carnent; over 30% of
| mitdal; siream with . | of bridge shuments; or shoring girtures the gtieam reach :
" | notmaal patiem, | evidenca of past precent on both benkz; . | chmmeHzed and
- | chemnelization, ib, | atd 40 o 80% of pirwam | dimrupted, Tisteam
dredging, (praster than reach channelized md habitat greatly aitered or
Pagt 20 yi) may be . . | dismpted, - removed entirely,
pregant, but recent - o ‘

channatization is oot

. Ocoumence of Hiffles Oocmrence of rifftes Croirally all flar water or
7-Frequency of relitively fraquent; matic | fufrequent; distance bottom contouss pmude. shallow riffles; poor .
Riffles (ox hends) of distance between fiffies | betwoen riffles dividad by ' | some hebitat; distames habitat; distance betwaen
B divided by widih of the the width of the tream iz between riffles divided by riffies divided by the

stream <7.1 (generally 5 | between 71015, the width of the stroam is | width of the sizeam is a
t 7); variety oflmbutat i | - Betwesa 15 to 25, © | ratie uf}zs

+H n.fﬂns ard contmLons,

] placement of bouldérs or

;& wther large, natmel

g1 - 0

g Bomicn atabls; mdam:o of, Merderatoly ﬂnblcr Moderataly unsteble; 30- | Unstable; many oded

_g 8. Bank Stability - eroaion o hank frdhre mfmqumt_mmllnmnsuf 60% of bank in reach has | areas: "raw” aregs

E {zcore cach bank) labsmt or mintmal; little | eromion miostly bealed areas of mosion, bigh' .| fraquent along straight

& . potential for firturs " | over. 5-30% of bank in exusion potentinl dving | acctions and bauda;

% (Note: determine left | problems, <59 of bank | reach ha aveus of erosion. | Aoods, . obvious bk g

g [orright sidey sffectad, . 60-100% of hank has

g fusing downstream, | : - -

H scom_ﬁ @m) -

5 o TO-90% of the - 50-70% of the :

E 9. Vegelative: etresmbank: surfaces dod | strewembenk gurfaces siveambank gurfaces . atraambank shrfaces

= |Frotection (scorn Immedinte dparim zons | coversd by native " ) oovered by vegetadion: sovered by vegetation;

A< | each bank) covered by native - | ¥egetation, bui one class | distuption obvious; disruption of streambank
vegelatian, jncluding of plete iz nat well- " | patchag of bare goil or vegetation is very mgh;
troes, understory aheubs, | vepresented; disroption * | closely cropped vagetation § vegetation has been
o emwoody -evident but not affecting | cominon; feas than ona. removed to
macrophyios; vegetative | full plant prowth potential bilf of the poteatial plant | 5 contimaters or less in
distuption frongh . {1 amy giwat extent; more | etabbie Imght mmeigng. | avenge stubble height,
Zraging or mewing - - | than cne-half of the .

| mintmal or not svident; . | potentiel pIant giubbla
hedpht ren:mlmmg,

Width of ripsrian zose | Width of riparias sone <6

Width of tiparian zono
10. Riparian =18 meters; human 12-18 mietere; hurpan 12 medars; .hmm.n heters: littls or no
Vegatativo Zane activities (Lo., parking activities have impacied | activites have impartsd | riparion vegetation dus tp
Width (soore eacl: | lots, roadbeds, clear-owig, | zone only minimally, 018 & great doal, hman activities,
{ benk riparian zone) - ' :

lawris, or crops) have not

score _\bm)

Total Score L? g

A8 dppendix A-1: Habitat Assessment and Physicochemical Characterization Field Data Sheels - Form 2



Biological Monitoring, Inc,
VASCI Benthic Macroinvertcbrate Metnic Spreadsheet

Client Red River Coal Company Station TN SFP-)
Facility BMI Stream Name South Fork Pound
Project Number A6 Sample Season Spring 2012

Colenpiers
Carabidue
Chrysomelidag
Curculionidaz
Dryopidae
Drytiscidae
Elmidae
Gyrinidas
Haliplidae
Hydraenidae
Hydrophilidaz
Lampyridaz
Noteridae
Psephenidac
Pilodactylidae
Ecintidae 1 1
Kuaphylinidac

Diptera
Athericidac
Blephariceridag
Ceratopogonidas
Chacboridae
Chironomidac . [T 4§
Culicidas
Dixidas
Dolichopodidas
Empididac
Ephydridae
Muscidae
Phoridaz
Psychodidas
Sciomyzidac
Simuliidac 4 4
Stratiomyiidas
Syrphidae
Tabanidazs
Tanyderidaz
Tipulidac | i

Ephemeroptera
Amcletidac
Baetidac
Baetiscidac
Caetiidae
Ephemetallidac
Ephemendag
Heptageniidae
Isenychiidoe
Leptophlebiidae
Oligoncuriidas
Polymitarcyidac
Potomanthidas
Siphloncuridac
Tticorythidac

Tofd



|Client Red River Coal Company Statlon ID SFP-|
[Facitiy BMI1 Stream Name South Fork Pound
|Prnject Number IRBS Sample Season Spring 2012

Hemlptera
Belostmatidae
Corinidas
Cretridac
Motoncetidac
Raldidae
Veliilae

Lepldaptera

Cossidae
Lepidoptera
Moctuidae
Pyralidac

Megoloptera
Corydalidae
Stalidae

Cdonata
Aeshnidawe
Calopterygidae
Coenagrionidue
Cordulegastridae
Corduliidae
Gomphidae
Lastidas

Plecoptera
Capniidae
Capniidae/Leuctridae
Chloroperlidae
Leucirice
Nemouridae
Pelioperhidae
Perlidae
Perlodidae
Pleronareyidag
Taeniopterygidae

2of4



Client Red River Coal Company Station I} SFP.|
Facility BMI Stream Name South Fork Pound

Project Number 3886 Sample Season Spring 2012

Trichupters
Brachycentridae
Calamoceratidae
Glossosomatidae
Helicopsychidae
Hydropsychidas [ &
ydroptilidas
Lepidostomatidae
Lzptoceridae
Limnephilidas
Odontoceridse
Philopotamidas
Phrygancidac
Polycentropodidas
Psychomyiidas
Rhyacophiloidea
Talitridac
Uenonda

Other Taxa
Amphipada
Ancylidae
Annclida
Arachnida
Asellidae
Almctideidae
Branchiobdellidie
Cambaridae
Collembola
Corbigulicae
Decapnla
Crammaridae
Crastropida
Hirudinidae
Hydrobiidae
Hydracarina
[sopnda
Memainda
Memerterea
Oligochaeta
Pelecypoda
Physidae
Flanariidag
Plenorbidaz
Pleuroceridas
Sphacriidas
Turbellaria

3of4



Clicnt Red River Coal Company Station 1D SFP-1
Facility BMI Stream Name South Fork Pound

Project Number 3886 Sample Scason Spring 2012

Abundance { 110,00
Number of Taxa DO 5.00
Number of EPT Taxa R o DD ; il 1.00
Percent E i A AR R £ i R e, e i 0.00
Percent PT Less Hyd. ipalili B B e e i it 0.00
Poreent Serapers I RS it 0.00
Percent Chircnomidac (R R R £9.09
Percent Two Dominant 94.55
Hilzenho!T Biotic lndex R 595
VASCI Metries ve Standard
Mumber of Taxa 2273
Mumber of EFL Taxa 4.09
Percent L 0.00
Pereent PT Less Hydropsychidae 0.00
Parcint Scrapers 0.00
Percent Chironomidae 10.91
Percent Two Dominant 7.88
Hilzcnhoff Biotic Index 59.49
VABCI Seoring
Raw VASCI (Mectric vs Standard) 13.76
Final VASCI {(Metric Truncation 0-100) 13.76
Other Metrics
Abundance : 110.00 110.00
Fercent Ephemeroptera 0.00 0.00
Percent Flecoptera 0.00 0.00
Parcent Trichoptera 545 541

Mean and Sid, Dev,

Number of Taxa na na
Mumber of EP1 Taxa na ' na na n
Percent i o] na na it
Percent PT Lesa Hydropsychidac Jat] na i nil
Fetvanl Scrapars na na na i
Percent Chironomidas na i na na it
Percent Two Dominant na na na i
Hilsenhoif Biotic Tndex na na na na
Abundance ni 11 : na_ | na
Fercent Ephemeroptera i Jit:} : na na
Percent Plecoptera na i) na n
Percent Trichoptera na T na na

dafd



Biological Monitoring, Inc.
VASCI Benthic Macroinvenebrate Metric Spreadshect

Clicnt Red River Coal Company Station ID SFP-2a
Facitity BMI Stream Name South Fork Pound
Project Number 3886 Sample Season Spring 2012

Coleoptera
Carabidae
Chrysomelidae
Curculionidaa
Dryopidae
Drtixcichae
Lilmidae
Gyrinidae
Haliplidae
Hydraenidae
Hydrophilidae
Lamprytidae
MNoteridae
Psephenicle
Prilodactylidae
Scintidae
Etaphylinidae

Diptcra
Athericidae
Blephariceridae
Ceralopogonidas
Chasoboridae
Chironomidae 87 £7
Culizidae
Dixidae
Dolichopodidae
Empididas 4 4
Fphydridae
Musgiclie
Fhoridae
Psychodilae
Sciomyzidae
Simuliidae
Stratiomyiidae
Syrphidas
Tabanidas
Tanyderidae
Tipulidae

Ephemeropiera
Ameletidae
Bactidaz
Bactiscidae
Cacnidae
Ephemercllidac
Fphetneridae
Ileplageniidae
Isonyehiidae
Leptophlebiidae
Oligeneuridag
Polymitarcyiag
Potomanthidae
Siphloneuridag
Tricorythidae

1of4



Clicat Red River Coul Company Stadon 1D SFP-2a
Facllity BMi %tream Name %outh Fork Pound
Pruject Number 3886 Sample Season Spring 2012

Hemiptera
Belostomatidas
Corixidae
Gerridae
Notonectidas
Saldidas
Veliidac

Lepidoptera
Cosgidae
Lepidopiera
Muctuidae
Pyralidaz

Megoloptera
Corydalidae
Sialidac

Odonata
Acshnidac
Calopterygidac
Cochagrionidac
Cordulegastridaa
Corduliidae
Gomphidas
Leatidae

Plccopiera
Capniidac
Capniidac/Leuctridac
Chloroperlidae
Leuctridas
Wemouridas 4 4
Pehoperlidas
Perlidae
Perlodidae 4 L)
Pteronarcyidac
Taeniopterygidas

2of4



lClicnl Red River Coal Company Statlon 1D $FP-2a
[Factticy HMI Stream Name South Fork Pound
IPruju‘.t Number 3886 Sample Season Sprng 2012

Trichoptera
Rtachycentridae
Cakamoceratidac
Gloggozomatidac
Helicopsyehidas
Hydropsychidae 2 2
Hydropiilidae
Lapidostomatidac
Leptoceridas
Limnephilidac
Odantoceridac
Fhilopotamidae
Fliryganeidae
Polygeniroposdidae
Pyychomyiicdae
Rhyacophiloidea
Talitriclae
Uenoidaz

Orther Taxn
Amphipoda
Ancylidae
Annelida
Atrachnida
Asellidac
Atractideidac
Branchiobdellidas
Cambaridae
Collembola
Corbiculidac
Decapoda
Gammaridae
Gagtropoda
Himdinidae
Hydrobiidae
Hydracarina
Isopoda
Nematoda
Nemerteren
Migochaeta
Pelecypoda
Physidae
Planariidas
Planorbidae
Fleuroearidae
Sphaeriidae
Turbelkiria

3of4



Client Red River Coal Company Station I SFP-2a
Facility BMI Stream Name South Fork Pound

Project Number 3386 Sample Season Spring 2012

Abundancc il i G B 10 L 101,00
MNumbcr of Taxa i H*}b‘ﬂm*{i i i 500
Humber of EPT Taxa G T 3.00
Farcent E TR | y i 0.00
Pateoint PT Less Hyd. ) il 7.92
Percant Scrapers e it 0.00
Petcent Chironoimidae e L, e e R A e 86.14
Percent Two Dominant ! i L O R 90.10
Hilsenhoft Biotic Index PGB, SEREE R, ; i g ] R T Ay 568
VASCI Meirics va Standard
Number of Taxa 2273
Numibet of FPT Taza 2140
Peteent B 000
Percent PT Lass Hydropsychidae 22.25
Percent Scrapers 0.00
" Iercent Chirgnomigly 15,46
Percent Two Dominant 14.31
Hilsenhoff Biotic Index 63.48
VASCI Scoring
Raw VASCI (Metric vs Standard) 20,49
Fipal VASCI {Metric Trungation 0-100) 20.49
Other Metrics
Abundance 101,00 141.00
Percent Ephcmeroptera .00 (.00
Pereent Plecoptera : 7.9% 7.92
Percent Trichopters 1.98 1.98

Mcan and Std, Dev.

Wumber of Taxa na na bt
Number of EPT Taxa na na Ha
Percent E na ! na na na
Percent PT Less Hydropaychidaa na . na na na
Percent Scrapets na na na na
Percent Chironomidae na na na na
Percent Two Dominant na na na na
Hiksenholl Biabic Index na i ) ) )
Abundance na na ' na ni
Percent Ephemcropiera na na na ny
Percent Plecopicra na na na ny
Percent Trichopler na na na na
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Biological Monitoring, Inc.
VASCT Benthic Macroinvertebrate Metric Spreadshest

Client Red River Coal Company Station 1D 5C-1
Facility BMI Stream Name Short Creek
Project Number 3886 Sample Season Spring 2012

Coleaprera

Carabidac
Chrysomelidas
Curculionidae
Dryopidac
Drytiscidae
Elmidae
CGyrinidas
Haliplidae
Hydraenidas
Hydrophilidae
Lampyridas
Noteridae

. Psephenidac
Ptilodactylidac
Scirtidae
Staphylinidaye

Diptera
Atheticidae 1
Blephariceridac
Ceratopogonidac
Chaoboridae
Chironomidas 7% 70
Culicidas
Dixidaz
Dolichopodidae
Empididae : 4 "4
Ephydridae
Muscidas
Phoridae
Psychodidae
Sciomyzidae
Simuliidac
Stratiomyiidac
Syrphidac
Tabanidac
Tanyderidac
Tipulidae 2 b4

Ephcmeroptera
Amcletidae
Bactidac
Bactiscidac
Cacnidac
Ephemerellidas
Fphemeridae
Heplagentidae
[sonychiidas
Leptophlebiidas
Oligoncuriidae
Polymitarcyidac
Potomanthidac
Siphloncuridac
‘Imicorythidae
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[Clicat Red River Coal Company Station 1D 5C-1
IFuclIlty EMI Stream Name Short Creek
Il’roject Number k11031 Sample Season Spring 2012

Hemiptera
Belostomatidac
Corixidae
Gerridac
Notoncctidac
Saldidac
Veliidae

Lepidoptera
Cossidae
Lepidoptern
Noetuidas
Pyralidac

Megoloptera
Corydalidae
Sialidae

Odonata
Aezhinidae
Caloplerygidae
Coenagriconilae
Cordulegastridae
Corduliidac
Gomphidac
Lestislae

Flecoptera
Cupniaidae 4 4
Capniidae/Leuciridae
Chloroperiidae
Leuctridac 10 10
Memouridac 1 |
Pelioperlidac
Perlidac )
Perlodidac 1 |
Ptaronarcyidae
Toeniopterygidas

2of4



Clicnt Red River Coal Company Statlon [D HC-1
Facllity BMI Stream Name Short Creek

Project Number 3886 %amplc Scason Spring 2012

Trichopicra
Btachycentridac
Calamoceratidac
Cilossosomatidae
Helicopayehidas
Hydropsychidae | 1
Hydroptilidag '
Lepidostomalidas
Leptoceridae
Lamnephalidag
Oxlontoceridae
Philopotamidae 1 1
Phryganeidae
Polycentropodidas
Psychomyiidas
Rhyacophiloidea
Talitridae
Ucnoidac

Other Taxa
Amphipoda
Ancylidlae
Annelida
Arachnida
Ascllidae
Atractideidac
Branchiobdellidac
Cambaridac
Collemhbola
Corbiculidae
Decapoda
Crarnmaridae
Giastropoda
Hirudinidae
Hydrobiidae
Hydracarina
[sopoda
Nematoda
Memerterea
Oligochacta & 6
Pelecypoda
Physidac
Planariidac
Planorbidac
Pleuroceridae
Sphaerticke
Turbellaria

Jafd



Abundance

Number of Taxa
Mumhber of EFI Taxa
Fercent B .

Pereent FT Less Hyd,
Percenl Scrapers
Percent Chironomidae
Percent T'wo Dominant
Hilecnhoff Biotic Index

Other Metrics
Abundance
Percent Ephemeroptera
Percent Plecoptera
Percent Trichoptera

Mean and Sid, Dev,

Number of Taxy i
MNumber of EPT Taxa i
Percanl E i
Percent PT Less Hydropsychidae a
Percent Scrapers 1
Pergeant Chirongimidae i
Percent T'wo Dominant na
Hilscnhoff Biotic Index na
Abundance na
Per¢ent Liphemeriplery i
Percent Plecoptera na
Percent Trichoptera na

Cllent Red River Coal Company Statlon ID 5C-1
Facility BMI Stream Name Short Creek
Project Number 3886 Sample Season Spring 2012

47 PO et

S
R AR
R
A
G

YASCI Metrics vs Standard

Number of Taxa 45,45

Number of EPT Taxa 54,55

Percent E 0.00

Percent PT Less Hydropsychidas 43,81

Percent Scrapers 0,00

Percent Chironomidac 27,52

Percent Two Dominant 26,52

Hikienhoff Riotic Index, 70,29

YASCI Scuring :

Raw VASCI {Matric va Standard) 33.52

Final VASCI (Metric Truncation 0-10F) 31.52
1015.00 109.00
0,00 0.00 .
14,68 14.68

1.53 1.83

na

na
i
i)
na
na
na

Tl
i
i

a

na na
na na
na na
na na
‘na na
na na
fa } fha
na ni
tia tia
tha tia
ni ni
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Coleoptera
Carabidac
Chrysomelidae
Curculionidae
Dryopidae
Drytizcidas
Elmidac
Gyrinidae
Haliplidae
Hydraenidae
Hydrophilidae
Lampyridae
Moteridae
Paephenidac
Pitodactylidac
Seirlidae
Staphylinidue

Diptern
Athericidac
Blephariceridac
Ceratopogonidae
Chaoboridas
Chironemidae
Culicidae
Dixidae
Dolichopodidas
Empididae
Ephydridae
Muscidae
Phoridae
Paychodidac
Seiom yridac
Simuliidae
Sirativmyiidac
Syrphidac
Tabanidac
Tanyderidae
Tipulidae

Ephemeroptera
Ameletidae
Baetisdae
Baetiscicle
Caenidoe
Ephemerellidae
Ephemeridas
Heptageniidae
Tsonychiidac
Leptophicbiidae
Oligoneuriidac
Polymitarcyidac
Potottianthidae
Siphloneuridac
Tricorythidae

Biological Monitoring, Inc.

VASCI Benthic Macroinvenichrate Metnic Spreadsheet

Clicot Rod River Coal Company Station 1T} RC-1
Facility BMI Stream Name Rat Creek
Pruject Number 846 Sample Season Spring 2012

L5

83

1of4



Client : Red River Coat Company Station I RC-1
Facility BMI Strcam Name Rt Creck
Froject Number 3886 Sample Scason Spring 2012

Hemiplera
Belostomaticle
Conixidae
Germidae
Motonectidas
Saldidae
Veliidac

Lepldoptera
Cossidae
Lepidoplera
Moctuidac
Pyralidae

Megaloptera
Corydalidae
Sialidae

Odonata
Acshnidae
Calopterygidac
Coenagrionidac
Cordulegastridaa
Corduliidae
Gomphidae
Lastidae

Plecoptera
Capniidae
Capniidae/Leuctridae
Chloroperlidae :
Leuctridae 1 1
Nemouridae
Peltoperlidas :
Perlidas 1 i
Perlodidas
Pteronarcyidae
Taenopterygidas
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Trichoptera
Brachycentridae
Calamoccratidac
Glossosomatidac
Helicopeychidac
Hydropaychidae
Hydtopiilidae
Lapidostomatidae
Leptixenidae
Limnephilidae
Odontoceridae
Philopotamidae
Phryganeidac
Polycentropodidae-
Psychomyiidae
Rhyacophiloidea
Talirridae
Uenoidae

Other Taxa

Atnphipoda

© Aneylidae
Acnnelils
Arachnida
Asellidas
Alvactideidae
Branchiohdellidae
Cambaridae
Collewihola
Corbiculidae
Dacapoda
Gamaridae
Gastropoda
Hirudinidac
Hydrobiidae
Hydracarina
Isopoda
Mematoda
Nemerierea
Oligochacta
Pelecypoda
Phyzidae
Planatiidae
Phancrbicae
Pleuroceridas
Sphaeriidae
Turbellaria

|ctient Rexd River Coal Company Station [D RC-1
Il‘lcility BMI Stream Name Rat Creck
|I’roje¢t Number JBRG Sample Season Spring 2012
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Clicnt Red River Coal Company Staton 1T} RC-1
Facility BMI Strcam Name Rat Creek
Project Number IR6 ' Sample Season Spring 2012

Abundance

Number of Taxa | ! !

Number of EPT Taxa [ BT

Percent E ! ! I i i R

Percent PT Less Hyd. i

Peorcent Scrapera |

Percent Chironomidac s s R s s el

Percent Two Dominant | jii it S T e

Ililsenhoff Biotic Index | | T
VASCI Metrics vg Standard
Number of "Taxa 22.73
Number of EPT Taxa 27.27
Percent B 0,00
Percent PT Less Hydropsychidae 556
Percent Scrapers 0.00
Percent Chironotmidae 11.88
Percent Twy Dominant 858
Hilsenhoft Biotic Index 6,43
VASCI Scoring
Raw VASCI {Metric vs Standard} 17.06 -
Final VASCL (Metric Truncation 0-100) 17.06

Other Metrics

Abundance 101.00 . 101,00

Percent Ephemeroptera . 0.00 0.0

Percent Plecoptera 1.98 .28

Percent Trichupters 5.94 5.94

Viean and Sid, Dev,

Number of Taxa na na
Number of EPT Taxa na na : na fa
Fercent E N i i na
Percent PT Less Hydropsychidac na i [IE] na
Percent Scrapers ng ] a i
Percent Chironomidae na hat] i 1a
Pereent Two Dominant na na ha tia
HilsenhedT Biotie Index na na na i
Abundance i . 1 na na
Percent Ephemeroptera na 13 - na na
Percent Plecoptera it] na na na
Porcent Trichoptera na T na na

dof4



Biological Monitoring, Inc.
VASECI Benthic Macryinvertebrate Metric Spreadshect

Client Red River Coal Company Siation ID GF-1
Facility BMI Stream Name Glady Fork
Project Numhber 3857 Sample Season Spring 2012

Colenptera
Curabicae
Chrysomelice
Curgulipnidae
Dxyopidae
Diytiscidae
Elinidae
Cryrinidae
Haliplidae
Hydraenulae
Hydrophilidas
Lampyridae
Noteridae
Pscphenidae
Ptilodactylidae
Seirtidae
Staphylinidae

Diptera
Athericidae
Blephariceridae
Ceralopogoenidae
Chaoboridae
Chitonomidae 23 23
Culicidae
Dixidae
Dolichapdiclae
Empididae 4 4
phydridae
Muscidac
Photidac
Psychodidas
Sciomyzidae
Simuliidas 2 2
Stratiomyiidas
Syiphidac
‘Tabanidae
Tanyderidae
Tipulidae

Ephemeroptera
Ameletidac
Bactidac 2z 2
Bactiscidac
Caenidae
Fphemerellidae
Ephemeridase
Fleptageniidae !
[sonychiidue
Leptaphiebiidag
Oligoneuriidae
Polymitarcyidac
Potomanthidaes
Siphloncuridas
Tricorythidac
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Cllent Red River Coal Company Station 1D GE-1
Facility BMI Stream Name Glady Fork
Project Number 3857 Sample Season Spring 2012

Hemlptera
Belogomatichwe
Corixidae
Gemridue
Notonectidae
Saldidas
Valiidae

Lepidaptera
Cossidas
Lepidoptera
Hoctuidac
Pyralidas

Megoloptera
Corydalidae
Sialidac

Odonuta
Acshnidac
Caloptarygidae
Coenagrivmidaa
Cordulegastridae
Corduliidae
Gomphidac
Leatidae

Plecoptera
Capniidas
Capniidae/Leuctridac
Chloroperlidae
Leuctridas 5 5
MNemouridae 72 T
Peltoperlidac
Ferlidas . ]
Perlodidac 2 a
Picronarcyidac
Taeniupterygidae
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Client Red River Coal Company Station 1D GF-1
Facility BMI Stream Name Cilady Fork
Project Number 3857 Sample Season Spring 2012

Trichoptera
Hrachycentridac
Calamoceratidas
Gliyssosomatidas
Helicopsychidas
1lydropsychidac 2 2
Hydroptilidae
Lepidostomatidac
Leptoceridae
Limnephitidae
Odontoceridae
Philopotarmidae
Pheyganeidae
‘Polycaniropodidas
Peychomyiidas
Rliyacophiloidea 2 A
Talitridac
Uenoidae

Other Taxa
Amphipoda
Ancylidac
Annclida
Arachnida
Asellidas
Atractideidac
Branchiobdellidac
Cambaridac
Collembola
Corbiculidac
Decapoda
Gammaridas
Ciastropoda
Hirydinidag
Hydrobiiclae
Hydlmcaring
Txopouls
MNemakxla
Nernerterza
Oligochasta 1 i
Pelecypoda .
Physidae
Planariidae
Planorbidac
Pleuroceridac
Sphaeriidac
Turbellaria
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Abundance

MNumber of Taxa
Mutnber of EFFF Taxa
Fetcent

Percent T Less Hyd,
Percent Scrapers
Percent Chironomidas
Percent Two Dominant
Hilschhoff Biotic Index

Chther Metries
Abundnnce
I'ercent Ephemeroptera
Percent Plecoptera
Percent Trichoptera

Mcan and Std. Dev.

Station ID - GF-t

Clent Red River Coal Company
Facllity BMI Strcam Name Gilady Fork
Project Number 3R57 Sample Seagon Spring 2012

117.00
R 12.00
R 3.00
RS 2.56
AR iy 70.09
R ; 01.00
19.66
81.20
303 3.03
VASCH Metrics vs Standurd
Number of Taxa 54,55
Number of EPT Taxa 72.73
Percent L 4.18
Percent PT Less Hydeopsychidae 196.87
Percent Scrapers 0.00
Parcent Chironomidae 30.34
Percent Twe Dorminam) 27.17
Hilsenhoff Biotic Index 102 44
VASCI Scoring
Raw VASCI (Metric vs Standard) 67.28
Final YASCL (Metric Truncation 0-100) 54.87
117.00 117.00
2.56 2,56
68,38 6838
.42 142

Number of Taxa

Numbar of EPT Taxa na
Percent E it
Percent FT Less Hydropsychidas nit
Percent Scrapers o]
Pergent Chirmomidae na
Fercent Two Dominant na
Hilsenhoff Biotic [ndex na
Abundance fia
Percent Ephemaroptera fia
Fercant Flecopiara i
Percent Trichoptera na

na
na
na
na
na
na
na

ng
na

i na
k] na
13 il
i il
i na
at] ni
na na
na na
na na
na na
na na
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e’t : . Blological Monitoring, Inc.
Stream Flow (Discharge) Measurement Form

tream. Seob—ia e \ﬂ-m Date:
tation; SF¥Y -\

Description:
ime Bagin: . Time End: Meter Type:
bservers: Stream Width™: Section Width (W)
bservations: |

.5 6,2 0.5 dx &
13,4 .18 O, 0 0O
4,07




m . Biological Monitoring, Inc. |
Stream Flow (Discharge) Measurement Form

Stream:_>01i1 by To- I (e d _ ~ Date, 7 R’/‘?ﬁ#‘ﬁl‘]ﬁ
tation: S\ FE -7 '
Description:
ime Begin: Time End: Meter Type: ‘ : i
Observers:__ 1P 7 i \Tx Stream Width*: ' Section Width (w),: | T+
Observations: |

o

3 0.3 O O
q O 0,5 0.0(
7 O % [.O 034
v @Ay ,tﬂ; 0.7
7 04D % Y]
4 0.1.% L. D 0.2%
1 O 2.0 I 2
s Q.9 2.5 1.28
’( Oaﬁf 3:’0 ‘200",
2 Ol‘%z-- BID 2--1#
lB ' lu\ 2.0 3:3
by hl%’ Y. o A
15 OtL(O \'{lD lulp
1 £.50 3»5’ ‘ LY
{7 2 | ,O {2
1% 142 90 Hre
94 .3 LS 1,2
,/-tﬂ_/,
2T
Fotal 2%,




m . Biolagical Monitoring, Inc.
Strearn Flow (Discharge) Measurement Form

tream:__NhorH (1ol Date_7Z Aech Zorg |
tation_ S C- |
Dascription:
ime Begin:__ 11§ TimeEnd:__ /2.2« Meter Type:
bservers: TPT HV IK Stream Width*: _SV—Q_ Section Width (W):il_g__

bservations;




m . Blological Monitoring, Inc.
Stream Flow (Discharge) Measurement Form
= —_—

tream: Kad [l

=Date: pi'y m&:—h_}nfz
Station: KC -
Description;
ime Begin: Time End: Meter Type: :
Obsarvers:___TPT__ H¥ 31 Stream Width*__ (. ¢ Section Width W)y lmchy
Observations: '

7.8 0.6§ [5 Q4215
2.0 o.7 s 0.825
3.5 0-4 3.8 0,1
Y. 0.3 2.0 0\4s
4s 0.9 - [0 0,45
=) 0.7 0.5 - 0.118
S5 O . 0 004
6.0 0. £ 0-& 0,12
b6 0. 45 0.0 o

355




¢

Biological Monitoring, Inc.

Streamn Flow (Discharge) Measurement Form

D 2
raam,__F) Lo /WAs X ol — Dae_ 2GR 7]
[atation; B‘P id !
Description:
ime Begin; D, Time End: lgg , :& Metar Type:_éptﬂ} O '
Obsarvers: Stream width~;__14 d Section Width (W), 1 ¢
Observations: '

1.5
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